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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS C
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TYPICAL
DESCRIPTIONS

WELL-BRADED ORAVELS. ORAVEL-SAMD

MIXTURES. LITTLE OR NO FINES

POORLY- tRADEO tRAVELS, 9RAVEL-

3ANO MIXTURES, LITTLE OR NO PINES

3ILTY BRAVELS.tRAVEL-SAND-SILT

MIXTURES

CLAYEY tRAVELS, tRAVEL-SAND-CULY

MIXTURES

WELL-tRAOEO SANDS, 8RAVELLY SAJIIW,

LITTLE OR NO FINES

POORLY- 8RADEO SANDS, 8RAVELLY

3AND8, LITTLE OH NO FINES

3ILTY SANDS, SAND-SILT MIXTURES

CLAYEY SAHM, SAND-CLAY MIXTURE*

INORtANIC SILTS AND VERY FINE SAMM,
ROCK FLOUR, SILTY OR CLAYEY FINE
SANDS OR CLAYEY SILTS WITH SLItMT
PLASTICITY

INORtANIC CLAYS OP LOW TO MEDIUM

PLASTICITY, tRAVELLY CLAYS, 3ANOY

C L A Y S , SILTY CLAYS. LEAN CLAYS

ORtANIC SILTS AND ORtANIC SILTY

C L A Y S or LOW PLASTICITY

INORtANIC SILTS, MICACEOUS 0*

DIATOMACEOU* FINE SAND OR SILTY

SOILS

INORtANIC CLAYI OF HltN PLASTICITY,

FAT CLAYS
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PLASTICITY, ORtANIC SILTS

PEAT, HUMUS, S W A M P SOILS WITH Hit*

ORtANIC CONTENTS

NOTE: DUAL 8YMIOLS ARE USED TO INDICATE IOROERLINI SOIL CLASS! PICAT1OKS.
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BEDROCK SYMBOL CHART

LIMESTONE SILTSTONE

DOLOMITE SANDSTONE

CLAYSTONE CHERT

Denver, Colorado

TITLE
RECORD OF DRILLHOLE

BEDROCK GRAPHIC SYMBOLS

LAIDLAW WASTE SYSTEMS INC.

WEST LAKE
LANDFILL

SMA
CHECKED CER
REVIEWED

WEH

DATE AUG 1996 JOB NO.

SCALE NA
FILE NO.

2848A101

943-2848
DWG NO./REV. NO.

A 1 Q 1
FIGURE NO. A-2



Colder Rock Classificati ;tem

Weathered state, structure. GSA color (code),
grain or crystal size, rock material strength.
ROCK TYPE (FORMATION NAME)
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References:
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Colder Associates Inc.
Technical Procedures
TPl.2-2

Denver, Colorado
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PHOTO 1: Example of a natural fracture in the Warsaw Formation
at PZ-111-KS, Run# 19 from 223.5-225.5 ft. The fracture
was described as follows: 90'-J,I,SM.CL.

PHOTO 2: Example of drilling induced fracture in the St.Louis
Formation at PZ-205-SS, Run# 5 from 88.4-90.9 ft.
Note that black "X" used in field examination to denote
drilling induced fractures.

PHOTO: 3 Example of natural fractures in the upper St.Louis formation at PZ-208-SS, Run# 2 from 23.2-28.3 ft.
See record of drillhole for descriptions of fractures.

Denver, Colorado
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SOIL HOLE LOG

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 8

NORTHING: 1068848.03
DATUM EASTING^ 517211.63 ELEVATION 483.8

OMUJNG METHOD:

6.25 inch I.D. Hollo* Sten Auger

SAMPUNG METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. <SP>

SHELBY TUBE> 3.0 inch O.D./2 13/16 mcn I.D. <SH>
WATER LEVEL

DATE

BORMQ Ma

PZ-100-KS

SHEET

DRUJNG

START
THE

13:20

DATE

1/25/95

FIMSH
TIME

17:42

DATE

1/25/95

ORLL RIG CME 75 - TRUCK MOUNT SURFACE CONOfflONS

ANGLE 8EARMO

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESCnPTION OF MATERIAL
REMARKS

— 2

1>

- 5

- 6

- 7

_.. . a

1.6'
O7

(802)

1.8-

SV
<90X)

1.7"

O7

CB52)

1.8'

1 T
ro7

85X)

ao-
r?

:ioov.:

1.8-
?F
90X)

CO.0-7.2 Ft.) Firn, dusUy yellowish brown
OOYR 2/2), SILTY CLAY, little organics,
NR, noist, CCL), (LOESS)

8 4.0 ft., color changes to noderote
yellowish brown (10YR 5/4)

<7.2-11.6 ft.) Firn, noderote yellowish
brown (10YR 5/4), nottled SILTY CLAY,
NR. noist, <CL), (LOESS)

SP

©

(472.2) 11.6
(11.6-19.2 ft.) Loose, noderote yellowish
brown (10YR 5/4), nottled CLAYEY SILT,
NR. noist, (ML), (LOESS)



LADLAW WASTE SYSTEMS INC.
SOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAW/OU2 RI-FS/MQ
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068842.03
DATUM EASTING: 517211.63 ELEVATION 483.8

ORUJNO METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPUNQ METHOD:

SPLIT SPOON: 2.0 inch Q.D./1.5 inch t.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH>

WATER LEVEL

DATE

CASMC DEPTH

BORMG NO.

PZ-100-KS

SHEET

2

DMUJNG

START

me
13:20

DATE

1/25/95

FttSH

TIME

17:42

VI
LJ

I
Ld

>
<

DATE

1/25/95

ORU. RW CME 75 - TRUCK MOUNT SURFACE CONOmONS
O
O

O
•z.
U

E
o

ANCLE BEARINQ

SAMPLE HAMMER

SAMPLE NUMBER
AMD

DEsaapnoH OF MATERM.
REMARKS

—16

— 17

19

— 20

— 21

— 22

— 23

— 24

— 25

— 26

29

1.2-
TV
c&ro

Cll.6-19.2 ft.) Loose, noderate yellowish
brown <10YR 5/4), mottled CLAYEY SILT,
NR, noist, (ML), CLDESS)

CI9.2-22.4 ft.) Loose, light olive gray
C5Y 6/1), CLAYEY SILT, NR, noist, <ML),
(LOESS)

(461.4) 22.4
(22.4-28.2 ft.) Conpact light olive gray
(5Y 6/1), fine SANDY SILT, NR, dry,
(SM), (ALLUVIAL)

fi 25.4 ft., partings of light olive gray
(5Y 6/1), CLAYEY SILT

(455.6) 28.2
(28.2-32.1 ft.) Conpact, light olive
gray (5Y 6/1), nottled CLAYEY SILT,
organics wet at 29.0 ft., NR,
noist-wet, (ML), (ALLUVIAL)
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m
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vn
nj
x

1

CD
V
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LAIDLAW WASTE SYSTEMS IMC.
SOIL BOREHOLE LOG

STE NAME AND LOCATION

LAIDLAW/QUa RI-FS/MD
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068843.03
DATUM EASTING^ 517211.63 ELEVATION 483.8

OmjUNQ METHOD:

6.25 inch I.D. Hollo* Sten Auger

SAMPUNO METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE; 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

TME

DATE

CASMG DEPTH

NO.

PZ-100-KS

SHEET

3

DRLLMG

START

TME

13>20

DATE

1/25/95

FMSH
TIME

17=42

DATE

1/25/95

onu. nc CHE 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE BEARING

SAMPLE HAMMER

SAMPLE NUMBER
AND

OF MATERWL
REMARKS

31

32

4
9
10
19

50/6'

1.5'

i.r

0.6'

C28.2-32.1 Ft.) Conpact light olive gray
<5Y 6/1). mottled CLAYEY SILT. NR.
noist-wet, (ML>, (ALLUVIAL)

31.6 Ft. -1 inch oF Fine SAND

SP

(16)

(451.7) 32.1
(32.1-33.9 Ft.) Conpact, brownish gray,
(SYR 4/1), Fine SAND, NR, wet, (SM),
(ALLUVIAL)

(33.9 Ft.) Loose, light gray (5Y 6/1).
CLAYEY SILT, NR, noist, (ALLUVIAL)

SP

(449.3) 34.5
End oF Soil Borehole Log at 34.5 Ft.

See PZ-100-KS Record of Drillhole for
rock descriptions

SP

(fi)
Augers chatter,
spoon refusal,
hit bedrock at
34.5 Ft.



CORD OF DRILLHOLE
0: NXCore&vratw COLLAR ELEV-. 483.B

317211.8
INCLINATION: -90

PROJECT: LAIOLAW/W-F9
PROJECT NO: 943-2848
LOCATION: BRDQETON, MO

TE: 1/27/9S-2/13/9S
CME73

P-Pofahsd
K-SBurattcd
SU-Sm>a«l CH-Chtort.
R-Routfl H-HMtod
VR-V. Boutfl ORF-Oram F<id NOTES

WATER LEVELS
INSTRUMENTATION

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION

0.0-34.0 ft
See Soil Borehole Log
PZ-100-KS

0.0-34.0 ft.
Drilling conducted with
6.23 inch ID hollow stem
augers

34.0-52.3 ft
Slightty weathered, very
thickly bedded, very light
gray (N8), medium crystalline.
weak. LIMESTONE.
(ST. LOUIS FORMATION)
1 mm. iron concretions common,
thin cateite vein (1 cm.),
irregular joints, stylolitic

1/27/95
Began coringJ.ST.R

J.I.R

J.I.R (2)

J.PL.R
J.C.R

42.9ft
1 in. thick clay seam

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/93

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTEFIN
DRILLER: D. MAHURIN

Colder Associates



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 9*3-2848
LOCATION: BWOGETON, MO

CORD OF DRILLHOLE PZ-100-
NX Core & water

iTE: 1/27/95-2/13/95
CME75

DATUK
COORDINA— 3 N:
AZIMUTH- :

1068842.0

Sheet 2 of 23

COLLAR ELEV: 483.8
E: 517211.8

INCLINATION: -SO

POCK TYPE

DESCRIPTION

J-Joint
F-F«J|
3-Sh4«
B-Boddino
F-Fotaten

PL-Planar
C-Cumd

P-Potahtd

ST-St»pp«d
l-lragiiar

SU-Smoolh
R-Routfl
VR-V. Rough

F«-F»Oxid»
CL-Cbytm
CH-O*rt.

(FT!

ROD

sss

oiscoNTiNurpr DATA

TYPE AND
SURFACE

DESCRIPTION

—ro
<2

in » rt *si\ -(E cr tc cc \ c

< -

z
o

NOTES
WATER LEVELS

INSTRUMENTATION

- 48

- SO

- 54

• 56

- 60

• 62

»

34.0-52.3 ft.
Slightty weathered, very
thickly bedded, very light
gray (N8), medium crystalline,
weak. LIMESTONE.
(ST. LOUIS FORMATION),
1 mm. iron concretions common,
thin calcite vein (1 cm.),
irregular joints, stylolitic

52.3^2.5 ft.
Fresh, medium bedded, light
gray (NT), fine grained,
medium strong, ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic, numerous clay
filled discontinuities, some
iron oxide staining

62.5-67.5 ft.
Fresh, medium bedded, medium
light gray (N6). crypto-
crystalline. medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

434.30
49.50

42430
59.50

J.PUR
J.PUR

J.PUR
J.ST.R

J.PLR
J.ST.R

J.C.R

J.PUR (3)

J.PUR (2)

J.PUR

J.C.R

J.I.R

J.C.R

J.U.R

J.P.S (2)

J.I.R

J.PUR-CL (2)

J.I.R (2)

J.C.R (2)

1/27/95® 17:15
Measured water level in
hole at 34.49 ft below
ground surface
1/28/95® 8:18
Measured water level in
hole at 36.6 ft below
ground surface

DEPTH SCALE: 12
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/95

Colder Associates



^feCQRD OF DRILLHOLE PZ-1 00-K^fc
PROJECT: LAIDLAW/FO-F3 BOt̂ ^^n-tOD: NX Cora & water DATl̂ ^^H
PROJECT NO: 943-2848 ORll̂ BKkTE: 1/27/99-2/13/99 COORCT^Pl
LOCATION: BRIDGETON. MO DRILL RIG: CME 75 AZIMUTH: 0

Ett
8

- 64

- 66

- 68

• 70

»

- 72

• 74

• 76

• 78

'
- 80

ROCK TYPE

DESCRIPTION

eo Q.'lT c t>

Fresh, medium bedded, medium
light gray (N6), crypto-
crystalline, medium strong,
LIMESTONE, (ST. LOUIS

1-2 in. chert nodules common

R7 S-7R n ft

Slightly weathered, medium
bedded, olive gray (5Y 4/1).

rock, CLASTIC LIMESTONE

Shaley partings common.
fossiliferous

76.0-88.5 ft.
Slightly weathered, medium to
thickly bedded, medium gray
(N5) to light gray (NT)
coarse grained, medium strong,

(ST. LOUIS FORMATION)

Stylolitic. shaJey partings,
sandy, more porous than above
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H
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G
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1
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-V-
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1
-u-
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'
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J-Joint PL-Plarw
F-FaJt C-Cutv*d
S-Shwr u-UndlitJ
B-B«ddng ST-SUPP*
F-Fdtton .ln«gU«-

ELEV

DEPTH
(FT)

418.70
65.10

408.70
75.10

R
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CC

oooo
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100
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f

1
1

1

I
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i

4

1

1

1

1

1

1

CONTINUITY DATA S

TYPE AND
SURFACE

DESCRIPTION

J.I.R

J.C.R

J.PUSM

J.I.R-CL (2)

J.I.R

J.C.R

J.I.R (2)

J.C.R

J,I,R
J.C.R

J.I.R (2)

J.PL.R

J.ST.R

J.PUSM-CL (2)

J.C.R (2)

J.PUR-CL

J.C.R-CL

J.ST.R

G
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H
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1
N: 1068842.0

I Q

x O x O
S z Q -i

uj a h-
2 CC Z Z

« 0

Shcnt 3 o« 23

COLLAR ELEV: 483.8
E: 917211.6

INCLINATION: -60

- F
S. <
~ z NOTES
§ g WATER LEVELS
Z O INSTRUMENTATION

0 «

§ o UJ
5 H

» ft IDroc oc

1/27/95 @1T: 15
Quit drilling lor the day
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^fcCORD OF DRILLHOLE PZ-100-K^^ ST.* 4 of 23
PROJECT: LAIDtAW/H-FS O^̂ ^B>IOO: NX Core & water DATU^^^V COLLAR ELEV: 463.8
PROJECT NO: 843-2648 OFfl̂ ^BATE: 1/27/99-2/13/99 COORCMRI N: 1068842.0 E: 917211.8
LOCATION: BRIDQETON, MO DRILL RIG: CMC 75 AZIMUTH: 0 INCLINATION: -60
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HOCK TYPE

DESCRIPTION

76 0-88 5 ft
Slightly weathered, medium to
thickly bedded, medium gray
(NS) to light grat (NT).
coarse grained, medium strong.
CLASTIC LIMESTONE
(ST. LOUIS FORMATION)

395.30

88.5-94.0 ft. 88.50
Slightly weathered, thickly
laminated to thinly bedded,
medium gray (NS), fine
grained, extremely weak to
very weak, SILTY CLAYSTONE
and SILTSTONE. (ST. LOUIS
FORMATION)
Pyrrte in claystone. cross-
bedded, fine sandy siltstone
interbeds

389.80
94.0-98.0 ft. 94.00

bedded, very light gray (N8),
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TYPE AND
SURFACE
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92.7-93.3 ft.
Core Loss

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R SOOTH UtOldef ASSOClateS
DRILLER: D. MAHURIN DATE: 3/9/99



PROJECT: LAIDLAW/H-F3
PROJECT NO: 943-2048
LOCATION: BHDGETON, MO

OF DRILLHOLE
NX Cora & water

kTE: 1/27/93-2/13/99
DRILL flTQ: CME 75

C O O R D S N :
AZIMUTH: 0

1068842.0

«.« 9 <*
COLLAR ELEV: 483.8

E: 917211.8
INCLINATION: -00

ROCK TYPE

DESCRIPTION

F-Fail
S-Shur
B-Btddng
F-Foliion

PL-PUMT
C-Cuv*d
U-UndJMng
ST-St>ppMl
l-lir«gU»r

P-Potohxl
K-SUraktad
Sl̂ Smootl
R-Roo î
VH-V. Routfl

F«-FtO»Oi
CL-Ctayirtl
CH-Crtont»
H-Hwtod
QRF îav* Fitd
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NOTES
WATER LEVELS

INSTRUMENTATION

- 98

• 100

94.0-98.0 ft
Slightly weathered, thickly
bedded, very light gray (N8),
fine grained, medium strong,
DOLOMITE. (ST. LOUIS
FORMATION)
Vuggy. highly silicified,
bioturbated

98.0- 11 6.4 ft.
Slightly weathered, very
thickly bedded, light brownish
gray (SY 6/1). fine grained.
medium strong, DOLOMITE.
(ST. LOUIS FORMATION)

Laminae, vuggy in places, clay
infilling, some silicification

101.0-103.0 ft
Vuggy

• 102

(»

104.5-106.4 ft
Vuggy, some silicification
in veins, clay partings

• 106

• 108

- 110

•

380.50

J.I.R-CL

J.C.S-CL

J.PL.R

J.PLH

J.PLR

J.I.R

DEPTH SCALE: 1:2
DRILLING CONTfWCTOR: LAYNE-WESTERN
DRILLER: 0. MAHURN

LOGGED: J. MILLER
CHECKED: R BOOTH
DATE: 3/9/9S

Colder Associates



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

»
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• 120

- 122

• 124

- 126

•

ROCK TYPE

DESCRIPTION

98.0-1 16.4 ft
Slightly weathered, very
thickly bedded, light brownish
gray (SY6/1). finegrained,
medium strong, DOLOMITE,
(ST. LOUIS FORMATION)

116.4-1 19.6 ft

light gray (N6), medium
crystalline, medium strong,
DOLOMITE. (ST. LOUIS
FORMATION)

364.20
119.6-120.7 ft "9-SO

gray (N5). finely crystalline,
medium strong, ARGILLACEOUS
LIMESTONE, (ST. LOUIS

.FORMATION) ?63.10
Bioturbated, calcite infilling "" 1
120.7-123.7 ft
Fresh, thickly bedded, medium
light gray (N6), f-m crystalline,
medium strong, DOLOMITE,
(ST. LOUIS FORMATION)

Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
crystalline, medium strong.
DOLOMITE, (ST. LOUIS
FORMATION)
Stylolrtic

126.9ft
1 in. clay seam, fractures at
— 124 5 and 1276ft
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TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

1/28/95 @ 17:32
Finish drilling for the
day at 123.5 ft, we blew
out hole and measure
water level at 72.77 ft
below ground surface

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH GOlder ASSOCiatCS
DRILLER: D. MAHURIN DATE. 3/9/95
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I PROJECT: LAIDLAW/TO-FS E^̂ ^KTHOO: NX Core & water DAT^^^H COLLAR ELEV: 483.8
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I

ROCK TYPE

DESCRIPTION

123.7-1 47.5 ft
Fresh, thickly bedded, light
olive gray (OT o/i). fine

DOLOMFTE. (ST. LOUIS
FORMATION)
Stylolrtic
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DEPTH SCALE: 12 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH
DRILLER: D. MAHURIN DATE: 3/9/95
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Note: rock breaks along
stylolites and clay
partings
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PROJECT: LAIOLAW/FB-FS
PROJECT NC-. 943-28*8
LOCATION: BWDGETON. MO

CORD OF DRILLHOLE PZ-100-
HOD:

CME7S

NX Cora & water
1/27/95 -2/13/93

*
WCT^PBC

DATTJI
COOl
AZIMUTH:

N: 1068842.0

ROCK TYPE

Sheet 8 of 23

COLLAR ELEV: 483.8
E: 317211.8

INCLINATION: -go

DESCRIPTION

J-JOTt
f-f*Jt
S-ShMr
B-Bcddng
F-FobHon

PL-Plvur
&CUVK!
U-UmUring
ST-SuppM
l-lci«gUar

K-Stanthtad
SM-Smoo*)
R-Routfi
VH-V. Rou?l

F«-F»Oxtd.
CL-CtaylnS
CH-CMonto

OflF-Orml Fl«d

ELEV
DEPTH

(FT)

ROD

8S?S

3,-c o DISCONTINUrTY DATA

TYPE AND
SURFACE

DESCRIPTION

o
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NOTES
WATER LEVELS

INSTRUMENTATION

• 148

- 130

- 15Z

- 134

• 138

- 160

123.7-147.5 ft.
Fresh, thickly bedded, light
olive gray (5Y 6/1). fine
crystalline, medium strong,
DOLOMrTE. (ST. LOUIS
FORMATION)

147.5-159.5 ft
Fresh. thicWy bedded, pale
yellowish brawn (10YR 6/2),
m-c crystalline, strong,
LIMESTONE, (ST. LOUIS
FORMATION)
147.5ft.
1 in. clay partings

147.50

331.60

Stylolitic

Brecciated. glauconitic. clay
and silt sized infilling 15

324.

159.50
159.5-165.5 ft
Fresh, thickly bedded,
greenish gray (5GY 6/1).
coarsely crystalline, medium
strong. DOLOMITE. (ST. LOUIS
FORMATION)

J.C.R-CL

J.C.SM-CL

J.I.R

J.I.R

J.I.R

J.I.R

J.I.VR

J.I.R-CL

J.I.R

J.PL.R

J.I.R

148.1-149.0 ft.
1 in. day filled
verticaJ fracture

1/29/95 @ 16:06
Drillers quit drilling
for the day, they blew
out the hole, measured
water level @ 80.4 ft
below ground surface,
drilled to 152.2 fl.

1/3CV96@9:38
Measured water level in
hole ® 48.3 ft
1/30/9S@9:S1
Begin Run 15

DEPTH SCALE: 12
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/93

Colder Associates



^fcECORD OF DRILLHOLE PZ-100-M^^ sh«t e of 23
PROJECT: LAIDLAW/RI-F9 d^̂ ^BrHOO: NXCore&wataf DATll̂ ^̂ P COLLAR ELEV: 483.8
PROJECTNO: 943-2848 Dffl̂ ^TOATE: 1/27/95 -2/13/93 COORSBPIs N: 1068842.0 E: 517211.6
LOCATION: BRDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -00
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- 160

• 162

- 164

- 166

>
- 168

- 170

• 172

• 174

•

HOuK fYPE

DESCRIPTION

159.5-165.5 ft.
Fresh thickly bedded
greenish gray (5GY6/1),
coarsely crystalline, medium
strong, DOLOMITE. (ST. LOUIS
FORMATION)

Some dark gray organic laminae

318.30
165.5-173.0 ft. 165.50
Fresh thickly bedded pale
yellowish brown (10YR 6/2).
f-m grained, strong,
LIMESTONE. (SALEM
FORMATION)

167.3-169.6 ft.
Brecciated, glauconite and gray
clay infilling, stylolitic,
some calcite filled veins

173.0-181.2 ft.
Fresh, thinly bedded, pale
yellowish brown (10YH 6/2).
fine grained, medium strong.
ARGILLACEOUS LIMESTONE,
(SALEM FORMATION)
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOIQ
DRILLER: D. MAHURIN DATE: 3/9/95

£

r«j\ S«T.; ocg \ cz i

i
s;

 30
0 

—
R

5
«

0
0

0
 

IN
D

E
X

 (p
al

)

TE
ST

 O
R

IE
N

TA
TI

O
N

NOTES
WATER LEVELS

INSTRUMENTATION

@ 165.5 ft
Inferred contact between -
ST. LOUIS FORMATION
and SALEM FORMATION
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1 ^KCORD OF DRILLHOLE PZ-100-K^
I PROJECT: LAIOLAW/Rt-FS Bt̂ ^̂ BhHOO: NX Core & water DATU^̂ I
1 PROJECT NO: 943-2848 OFfl̂ ^HATE: 1/27/95-2/13/95 COOR^^

LOCATION: BRIDGETON, MO DRIU-fllG: CME 75 AZIMUTH: 0

»
1 Q- —Is

- 178

• 178

- 180

• 182

•
- 184

- 188

• 188

• 190

• 192

DESCRIPTION

173.0-181.2 ft
Fresh, thinly bedded, pale
yellowish brown (10YR 6/2),
fine grained medium strong,
ARGILLACEOUS LIMESTONE.
(SALEM FORMATION)

181 .2-1 83.0 ft.
Thickly bedded, pale yellowish

grained, strong, (SALEM
FORMATION)

183.0-190.5 ft

yellowish brown (10YB 6/2).

strong. ARGILLACEOUS LIME-
STONE (SALEM FORMATION)

185.9-186.7 ft
Clay rich horizons, becoming
siltier

Chert nodules, stylolitic

190. 5-205. 5 ft
Fresh, thickly bedded, pale
yellowish brown (10YR 6/2),
medium grained, strong,
ARENACEOUS LIMESTONE,
(SALEM FORMATION)
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Shoot 10 of 23

' COLLAR ELEV: 483.8
5N: 1088842.0 E: 517211.6
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WATER LEVELS

INSTRUMENTATION

1/31/95 ® 8:00
Measure water level in
hole at 38.05 ft. @ 8:10
resume coring on Run 20

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOldCr ASSOClatCS
DRILLER: D. MAHURIN DATE: 3/9/95



PROJECT: LAIDLAW/W-F3
PROJECT NO: 943-2848
LOCATION: BHOGETON. MO

1

- 192

- 194

• 106

- 108

»
- 200

-202

•204

•206

•

HOCKTYP6

DESCRIPTION

Fresh. thicWy bedded, pale
yellowish brown (10YR 6/2).
medium grained, strong,
ARENACEOUS LIMESTONE.
(SALEM FORMATION)

Silty. fine sand, fossil
fragments, organic laminae.

Silicified horizons

205.5-210.0 ft

yellowish brown (10YH 6/2),
fine grained, medium strong,
ARENACEOUS LIMESTONE,

206.0-206.3 ft.
Clay interbed

Silty, cherty, some clay
horizons, silicified, coarse
grained interbeds
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COLLAR ELEV: 483.8
E: 517211.8

INCLINATION: -SO

z

I S
r z NOTES
§ jij WATER LEVELS
2 o INSTRUMENTATION

o <"
000 UJ

SSS H

£ £ S

1/31/95 ©17:15
Finish coring @
205.1 ft, driller tried
1/2 day to get past the
chert at this depth and
failed

DEPTH SCALE: 1.2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOldef ASSOClateS
DRILLER: D. MAHURIN DATE: 3/9/95



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIOGETON, MO

CORD OF DRILLHOLE
NX Cora & water

iTE: 1/27/93- 2/13/95
CME75

N: 1068842.0
AZIMUTH:

Sheet 12 a) 23

COLLAR ELEV: 483.8
E: 317211.8

INCLINATION: -90

TYPE

DESCRIPTION

J-JOTI
f-FuJI
S-Shw
B-8»**ng
F-FotaSon

Pl-PHrw
C-amd
U-UrxJUatUg
ST-S»pp«d
l-lrroguw

P-PdihMl
K-Sftiraktod
SU-Smooti
R-Houtfl
VH-V. Bough

f+f»OM»
CL-Ctoylnfl
CH-CMort.

ORF-Orav«l Fine

DEPTH
(FT)

BOO

DISCOMTINUfTY DATA

3 §
S

TYPE AND
SURFACE

DESCRIPTION

og

o o o o>n o o m

NOTES
WATER LEVELS

INSTRUMENTATION

-208

-210

-212

-214

•218

-220

-222

»

205.5-210.0 ft.
Fresh, thinly bedded, pale
yellowish brown (10YR 6/2),
fine grained, medium strong,
ARENACEOUS LIMESTONE.
(SALEM FORMATION)

Silty, chetty, some clay
horizons, silicrfied, coarse
grained interbeds 273.80

22

210.0-220.7 ft 2100°
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS DOLOMITE
(SALEM FORMATION)

210.10

23

220.7-222.5 ft 220.70
Fresh, thickly bedded, light
olive gray (5Y 6/1), medium
grained, medium strong,
ARENACEOUS DOLOMITE,
(SALEM FORMATION)
shell debris in lower .5 ft.
coarser downward, organic
laminae 261.30
222.5-233.8 ft 222.50
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS DOLOMITE,
(SALEM FORMATION)

220.10

24

Core Loss

J.PLSM

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/9S

Colder Associates



^•^CORD OF DRILLHOLE PZ-100-K^^ sheet 13 <* 23
PROJECT: LAIDLAW/»F3 B^^^ f̂THOD: NX Core & watar DATlî ^̂ H COLLAR ELEV: 483.8
PROJECT NO: 943-2848 Dffl̂ BcATE: 1/27/99-2/13/95 COofl̂ PR N: 1088842.0 E: 917211.8
LOCATION: BHDGETON, MO DRILLING: CME 75 AZIMUTH: 0 INCLINATION: -90

'
1 ui

0

-224

-228

-228

-230

»
- 232

-234

-236

-238

-240

ROCK TYPE

DESCRIPTION

222.5-233.8 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS DOLOMITE.
(SALEM FORMATION)
Chert nodules common,
bioturbated, organic laminae,
some texture laminae

233.7ft

250.00
233.8-241.4 ft 233.80
Fresh thtckry bedded light
gray (NT), coarse grained.

LIMESTONE. (SALEM
FORMATION)

StylolitJc, sandy, dark gray
laminae

239.8 ft
Medium sand, 1 cm. thick layer
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ELEV

DEPTH
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TYPE AND
SURFACE

DESCRIPTION

J.I.SM

J.C.SM

J.PL.SM

J.I.R-CL

J.PL.R
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NOTES
WATER LEVELS

INSTRUMENTATION

2/1/95
End drilling @ 16:30.
2/6/95 @ 8:26
Measure water level at
80.8 ft below ground
surface
2/6/95 @ 9:50
Begin coring Run 26

-

DEPTH SCALE: 1 2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH GoldeP ASSOClStGS
DRILLER: D. MAHURIN DATE: 3/9/95



^^ECORD OF DRILLHOLE PZ-100-jf|̂  sue* uoi a
PROJECT: lAIDLAW/FD-FS ^^^KTHOD: NX Cora & water OAT^^^B COLLAR ELEV: 483.8
PROJECT NO: 943-2848 d^̂ HElATE: 1/27/95-2/13/95 COO^^pfs N: 1O68842.0 E: 517211.8
LOCATION: BRJDGETON, MO DRMMG: CME 75 A2MUTHT 0 INCLINATION: -00

*
r

-240

-242

-244

-248

»
-248

•230

•2S2

•254

•
^256

ROCK TYPE_

DESCRIPTION

233.8-241.4 ft.
Fresh, thickly bedded, light
gray (NT), coarse grained,
medium strong, BIOCLASTIC
LIMESTONE, (SALEM

241. 4-245.6 ft
Fresh, thickly bedded, light
gray (NT) to dark gray (N3),

ARENACEOUS LIMESTONE

G
R

AP
H

IC
 L

O
G

-V
ll

1

_ 1
,1

-f~

EH
242.8ft. II /
Sirty sand, fossiliferous. 1 1 /
1 in. thick clayey horizon I W

I
238.20

245.6-249.8 ft 245.60
Fresh, thickly bedded, olive
gray (5Y 4/1), Tine grained,
medium strong., SILTSTONE,
(WARSAW FORMATION)

234.00
249.8-254.5 ft. 249.80
Fresh, thickly bedded, olive
gray (5Y 4/1). fine grained,
medium strong, CLAYSTONE,
(WARSAW FORMATION) \
Grades to siltstone near I
base I

229.30
254.5-256.4 ft 254.50
Fresh, thickly bedded, medium
dark gray (N4), coarse

FOSSILIFEROUS LIMESTONE.
(WARSAW FORMATION)

i
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>CONTINurrY DATA

TYPE AND
SURFACE

DESCRIPTION

J.I.R

J.I.R

Core Loss

Core Loss
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH
DRILLER: 0. MAHURIN DATE: 3/9/93
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NOTES
WATER LEVELS

INSTRUMENTATION

Core loss occurred due to
barrel falling down hole

Run 28 recovery poor,
because core barrel
fell in hole and
core was lost after
Run 2T. Run 28 core is
broken up due to damage
during its retrieval.
Contacts @ 245.6 and
249.8 ft. are approximate
because of core loss

Colder Associates



I PROJECT: LAIDLAW/RI-F3
1 PROJECT NO: 943-2848

LOCATION: BRIDGETON, MO

I
Q

-258

-258

-260

•262

»

-264

-286

-268

-270

-272

ROCK TYPE

DESCRIPTION

227.40
256.4-261 .3 ft. 258*0
Fresh, thickly bedded, olive
black (5Y 6/1), finegrained,
medium strong, SILTSTONE,
(WARSAW FORMATION)

Black organic laminae,
slightly pitted, dolomitic

222.50
261. 3-264.8 ft 281.30
Fresh, thickly bedded, olive

crystalline, medium strong.
DOLOMFTE. (WARSAW
FORMATION)

219.00
264.8-276.7 ft 264.80
Fresh, thickly bedded, dark

medium strong, LIMESTONE.
(WARSAW FORMATION)
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^^KIAJHU Ul- UHlLLttULt K£-10O-|̂ ^B Sheet 19 of 23

B^̂ HrmOD: NXCoreftvratw OATU^̂ HF COLLAR ELEV: 483.8
DRlE r̂eDATE: 1/27/99-2/13/99 COORDTOffls N: 1068842.0 E: 917211.8
DRILL RIG: CME 79 AZIMUTH: 0 INCLINATION: -00
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TYPE AND

SURFACE
DESCRIPTION

Minor Core Loss
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH 1
DRILLER: 0. MAHURIN DATE: 3/9/99
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NOTES

WATER LEVELS
INSTRUMENTATION

2/6/95 @ 16:50
Quit tor the day
2/7/95 ® 8:30
Start coring Run 30

Solder Associates



PROJECT: LA10LAW/W-FS
PROJECT NO: 943-2848
LOCATION: BHIDGETON. MO

CORD OF DRILLHOLE
HOD: NX Cora & water

'DATE: 1/27/95-2/13/99
DRILL RIG: CME 73

:SN: 1068842.0
AZIMUTH:

Sheet 16 or 23

COLLAR ELEV: 483.8
E: 917211.6

INCLINATION: -GO

HOCK TYPE

DESCRIPTION

J-JOT1

S-Shur
6-Bcddng
F-Fotabon

PL-PUrur P-Pobrwd F«-F« Oxxto
C-Cuwd K-SBurakted CLOtylnll
U-UndUairig SM-Smoo«i CH-CHomt

1-lrraoJv VR-V. Rou#< QRF-Oravd r*»d

ELEV

(FT)

TOO

15.

DISCONTINUrTY DATA

8 \

TYPE AND
SURFACE

DESCRIPTION

Oz
QC

^i2

5

E B

NOTES

WATER LEVELS
INSTRUMENTATION

-272

-274

-278

-278

-280

-282

-284

-288

-288

264.8-276.7 ft.
Fresh, ttiiddy bedded, dark,
gray (N3), microcrystalline,
medium strong. LIMESTONE.
(WARSAW FORMATION)

31

207. JO
276.7-278.5 ft 278.70
Fresh, medium bedded, light
olive gray (5Y 6/1). fine
grained, medium strong,
ARENACEOUS DOLOMITE
(WARSAW FORMATION)

205.30

278.5-287.2 ft 2™ »
Fresh, thickly bedded, medium
light gray (N6), coarsely
crystalline, medium strong,
FOSSILIFEROUS LIMESTONE,
(WARSAW FORMATION)

203.90
279.90

32

287.2-301.0 ft
Fresh, thickly bedded, olive
black (5Y 2/1). coarse
crystalline, medium strong,
LIMESTONE, (WARSAW
FORMATION)

J.I.VR

DEPTH SCALE: 1:2
DRILLING CONTRACTOR:
DRILLER: D. MAHURIN

LAYNE-WESTERN
LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/95

Colder Associates
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^fcECORD OF DRILLHOLE PZ-100-̂ ^ she* 17 * »

PROJECT: LMDLAW/n-FS ^̂ •̂ETHOO: NX Core 4 water OAT^^^R. COLLAR ELEV: 483.8
PROJECTNO: 943-2846 O^^BDATE: 1/27/95 -2/13/95 COC-RHHrES N: 1068848.0 E: 51721V8 i
LOCATION: BWDGETON, MO DFULLRIG: CME 75 AZIMUTH: 0 INCLINATION: -SO;
£~

-288

- 290

-292

-294

>
-298

-2B8

•300

-302

•

ROCK TYPE

DESCRIPTION

287.2-301. Oft
Fresh thickly bedded olive
black (5Y a/1), coarse
crystalline, medium strong,
LIMESTONE, (WARSAW
FORMATION)

Stylolitic common.
(ossilWerous

295 4-295 7 ft
Vuggy porosity

182.80
301 .0-304.3 ft 3010°
Fresh, thickly bedded, olive
black (5Y 2/1) medium
grained, medium strong.
DOLOMiTE, (WARSAW
FORMATION)
Argillaceous, vuggy
301.rX304.3fL
Vuggy porosity
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TYPE AND
SURFACE

DESCRIPTION

J.PUVR-Calcite
mineralization

J.I.VR-Calcite
mineralization

J.PLVR-Calcite
mineralization
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NOTES |
WATER LEVELS

INSTRUMENTATION

-^

Possible water producer

}

2/7/95 @ 15:07 H
Start Run 33 i

1
^

2/7/95 @ 16:30
Quit drilling @ 299.3 ft
after Run 33 •!
2/8/95® 9:10
Start coring Run 34.
measured water level @ -
18.8ft below ground
surface

DEPTH SCALE: 12 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH UOlder ASSOCiSteS
DRILLER: 0. MAHURIN DATE: 3/9/95



^^ECORD OF DRILLHOLE PZ-1 00-ĵ ^
PROJECT: LAIDLAW/H1-FS B^̂ ^HfTHOO: NX Core & water DAT^^^H
PROJECT NO: 943-2848 Dll̂ B^ATE: 1/27/95-2/13/99 COORBMWES N: 10688420
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0

ir
•304

-306

-308

- 310

»

-312

-314

•316

•318

•

ROCK TYPE

i
(.

DESCRIPTION 5
<
i
c.

179.50 *"
304.3-306.1 ft. 304.30 -\

LIMESTONE, (WARSAW LIME- 3
STONE) ^

177.70 '
306.1-313.0 ft 306.10
Fresh, thinly bedded, grayish
black (N2). fine grained,
weak. CLAYEY SILTSTONE.
(WARSAW FORMATION)
Pyrite crystals, calcite
mineralization

170.80
313.0-316.5 ft. 313.00 %
Fresh, thickly bedded, dark ?
greenish gray (5GY 4/1), >
medium crystalline, medium 7-
strong. ARENACEOUS ±
DOLOMfTE. (WARSAW £
FORMATION), glauconr&c. f

s erne a £

167.30 '
316.5-341.0 ft 316.50
Fresh, thinly bedded, olive
black (5Y 2/1). fine grained,
weak, CLAYEY SILTSTONE.
(WARSAW FORMATION)

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0 MAHURIN
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TYPE AND
SURFACE

DESCRIPTION
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Sheet 18 of 23

COLLAR ELEV: 483.8
E: 317211.6
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NOTES
WATER LEVELS

INSTRUMENTATION

312-5-313.5 ft
90 and 50 degree
fractures are not open
314.5-315.5 ft
Second fracture not open

2/B/95
Finish in Run 36, break
down due to hydraulic
leaks

2/9/95 @ 7:40
Resume coring Run 36

LOGGED: J. MILLER
CHECKED: R. BOOTH GOldCr ASSOCiatCS
DATE: 3/9/95



PROJECT: LAITXAW/FB-F3
PROJECT NO: 943-2848
LOCATION: BrtOGETON. MO

CORD OF DRILLHOLE

DRILL RIG: CUE 75

NX Cora & water
1/27/9S- 2/13/99 ISN: 1068S42.0

Sheet 19 of 23

COLLAR ELEV: 403.8
E: 917211.6

INCLINATION: -00

'

1 |T u.

-320

-322

•324

-326

»

^

-328

-330

-332

•334

'
-336

ROCK TYPE

t
C

DESCRIPTION :
c
c
c.

316.5-341.0 ft.
Fresh, thinly bedded, olive
black (5Y 2/1). fine grained,
weak. CLAYEY SILTSTONE,
(WARSAW FORMATION)

321.1-322.1 ft.
1-2 in. thick limey and
dolomite interbeds

Very fine py rite crystals,
calcite infilled veins, thin
(0.2-0.3 in.) dolomite
interbeds
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; ELEV

' DEPTH
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WATER LEVELS

INSTRUMENTATION

•

-

-

-

4 drill induced
fractures in Run 37,
especially at point core
was lost

™

DEPTH SCALE: 12 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH GOIdCr ASSOCISteS
DRILLER: 0. MAHURIN DATE: 3/9/9S



OF DRILLHOLE PZ-100-! s** » of 23
PROJECT: LAIDLAW/R1-FS B^̂ ^KTHOD: NX Core & water DAfO^^HP COLLAR ELEV: 483.8
PROJECTNO: 943-2848 DFWBKlATE: 1/27/95-2/13/95 COORDWHs N: 1068842.0 E: 517211.6
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

'
sb

-338

-338

-340

-342

»
- 344

-348

-348

-350

•

HOCK TYPE

DESCRIPTION

31 6.5-34 1.0 ft
Fresh, thinry bedded, olive
black (5Y 2/1), fine grained,
weak, CLAYEY SILTSTONE.
(WARSAW FORMATION)

142.80
341.0-344.6 ft 341.00
Fresh, medium bedded, greenish
black (5GY 2/1), fine grained.
medium strong ARGILLACEOUS
DOtOMITE, (WARSAW
FORMATION)

.
Black organic laminae, calcite
filled vugs

139.20
344.6-348.8 ft 344.60
Fresh, thinly bedded, olive
black (SY 2/1). fine grained,
weak, SILTYCLAYSTONE.
(WARSAW FORMATION)

Calcite filled vugs

135.00
348.8-352.8 ft &*.8D
Fresh, medium bedded, olive

DOLOMITE, (WARSAW
FORMATION)

Vuggy, fossil fragments
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NOTES
WATER LEVELS

INSTRUMENTATION

5 drill induced
fractures in upper
5 ft of Run 38

Two drilling induced
fractures in upper 2 ft
of Run 39

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH GOldef ASSOCiatCS
DRILLER: D. MAHURIN DATE: 3/9/95



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BPJOGETON. MO

CORD OF DRILLHOLE PZ-100-
NX Core & water

ATE: 1/27/95 - 2/13/93
DRILL RIG: CME 75

OAT _
COORBPPfES N:
AZIMUTH. 0

1068842.0

Sheet 21 of 23

COLLAR ELEV: 483.8
E: 317211.8

INCLINATION: -80

ROCK TYPE

DESCRIPTION

J-Jorn
F-F«Jt
S-Shw
B-B*ddng
F-Folaun

PL-Ptarw
C-Ci»v«d
U-UndUmg
ST.Si«cp»d
l-lrrigittr

P.Pohh»d
K-StaraicM
SM-SmooH
B- Bough
VA-V. Rough

F»-F.OWJ»
CL-Claylrti
CH-CMortt.
H-Hutod
ORF-Oranl Fixl

ELEV

DEPTH
(FT)

oiscoNTiNurry DATA

S S

TYPE AND
SURFACE

DESCRIPTION

Z
o

o o o o
S5SS5

NOTES

WATER LEVELS
INSTRUMENTATION

-352

-354

-358

-360

^362

-368

«
-368

131.00
352.8-357.6 ft 352.80
Fresh, medium bedded, olive
gray (5Y 4/1). medium grained,
medium strong, LIMESTONE,
some fossils, race thin chert
layers (<1 in.). (WARSAW
FORMATION)

354.8-355.0 ft and
355.4-355.7 ft
Thinly bedded, medium dark
gray (N4), Claystone layers

126.20

357.6-386.6 ft 337.60
Fresh, thin to medium bedded,
medium light gray (N6), very
coarse grained, medium strong.
FOSSIL1FEROUS LIMESTONE.
(KEOKUK FORMATION)
Predominantly argillaceous,
shaley partings common,
numerous light bluish gray
(SB 7/1) chert layers (1-2 in.
thick), chert nodules
(1-10 mm.)

39

354.50

40

121.80
382.00

J.I.R

J.I.R

J.I.R

J.I.R

2/9/95 @ 15:15
Finish Run 39. quit work
on the hole
2/11/95® 13:15
Corehole reamed out with
6 in. bit using Schramm
Rotadrill to 354.5 ft

@ 357.6 ft.
Inferred top of
KEOKUK FORMATION

363.0-372.0 ft
Numerous drilling
induced fractures
(2-3 per foot)

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: J. MILLER
CHECKED: R BOOTH
DATE: 3/9/95

Colder Associates



PROJECT: LAIDLAW/FH-F9
PROJECT NO: 9*3-2948
LOCATION: BRIOQETON.MO

CORD OF DRILLHOLE PZ-100-
30: NX Core & water

ATE: 1/27/93-2/13/93
DRILL RIG: CME 75

1088842.0

22 of 23

COLLAR EUEV: 483.8
E: 917211.6

INCLINATION: -00
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• ^

-388

•370

•372

-374

>
-378

-378

•380

•

ROCK TYPE

DESCRIPTION

357.6-386.6 ft
Fresh, thin to medium bedded,
medium light gray (N6), very
coarse grained, medium strong,
FOSSILIFEROUS LIMESTONET
(KEOKUK FORMATION)
Predominantly argillaceous,
shaley partings common,
numerous light bluish gray
(58 7/1) chert layers (1-2 in.
thick), chert nodules
(1-10 mm.)

109.60
374.2-375.2 ft 374.20
Moderately weathered, medium
bedded, light olive gray
(5Y 6/1), medium strong,
ARENACEOUS DOLOMITE ioa.60
layer, (KEOKUK 373.20
FORMATION)

380. 7-381. Oft
Thinly laminated, dark
greenish gray (5G 4/1). SILTY
CLAYSTONE layer
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NOTES
WATER LEVELS

INSTRUMENTATION
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH GOldCr ASSOClSteS
DRILLER: D. MAHURIN DATE: 3/9/93



RECORD OF DRILLHOLE PZ-I oc 23 o( 23

PROJECT: LAIDLAWVRI-FS ^^^KflETHOO: NX Cora & water DAfl̂ PRSL COLLAR ELEV: 483.8
PROJECTNO: 943-2848 O^TO DATE: 1/27/9S - 2/13/9S COORDINATES N: 1068842.0 E: S17211.8
LOCATION: BHDGETON, MO DRILL RIG: CME75 AZIMUTH: 0 INCLINATION: -90

ms
-384

-388

-388

-390

»

-392

-394

-396

-398

•

ROCK TYPE

DESCRIPTION

357 6-386 6 ft.
Fresh, thin to medium bedded,
medium light gray (N6), very
coarse grained, medium strong,

(KEOKUK FORMATION)
Predominantly argillaceous,
shaley partings common,
numerous light bluish gray
(5B 7/1) chert layers (1-2 in.
thick), chert nodules

386.6-391 .2 ft
Slightly weathered, thirty
bedded, light gray (NT),
coarse grained, medium strong
to strong. ARENACEOUS
LIMESTONE. (KEOKUK
FORMATION),
Thin dolomite layers
layers (<6 in.), argillaceous
in some zones, stylolitic.
chert nodules (<1 in.),
silicified zones (<6 in.).
some joints highly
weathered, fossiliferous
@ 389.0 ft
Open vug with calcite crystals
(1/2 in dia.)

92.60
End of Record of Drillhole 391.20
at 391 .2 ft
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NOTES
WATER LEVELS

INSTRUMENTATION

2/12/95® 18:00
Complete Run 43
2/13J95©9:00
Resume coring Run 44

•

DEPTH SCALE: 1:2 LOGGED: J. MILLER 0.1-1 * t A
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOlder ASSOCIatCS
DRILLER: D. MAHURIN DATE: 3/9/95
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ECORD OF DRILLHOLE PZ-100^B she* 1 <* 2

ETHOD: NX Core & water DAll̂ l̂l COLLAR ELEV: 484.3
3ATE: 2/22/95 COORDINATES N: 1068851.8 E: 517196.4

LOCATION: BRIDGETON, MO DRILL RIG: SCHRAMM AZIMUTH: 0 INCLINATION: -90

i
fn "-

s

•224

•228

-228

-230

>

-232

-234

-238

•238

•240

ROCK TYPE

DESCRIPTION

0.0-235.0 ft
No sampling conducted
See Record of Drillhole for
PZ-100-KS

249.00

235.3-237.3 ft 235.30

light gray (N8) to light gray
(NT), coarse grained, medium
strong. ARENACEOUS LIME-
STONE (SALEM FORMATION)

237 3-242 4 ft
Fresh, thickly bedded, pale
yellowish brown (10YR 6/2)

BIOCLASTIC LIMESTONE.
(SALEM FORMATION)

238.7-238.8 ft
Very tight gray (N8). coarse
grained Dolomite layer
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TYPE AND
SURFACE
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DEPTH SCALE: 1:2 LOGGED: M. HIHT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH
DRILLER: M. VOGT DATE: 3/9/95
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NOTES

WATER LEVELS
INSTRUMENTATION

0.0-34.0 ft
Drilling conducted with
6 1/4 in. ID hollow stem
augers
34.0-235.0 It
Borehole drilled with
5 7/8 in. bit using
compressed air

-

Colder Associates



PROJECT: LAIOLAW/n-FS
PROJECT NO: 943-2848
LOCATION: BRIOGETON, MO

ECORD OF DRILLHOLE PZ-1
RETHOD: NX Coral water
• DATE: 2/22/98

DRILL RIG: SCHRAMM
COORDINATES N:
AZIMUTH: 0

1068851.8

Short 2 of 2

COLLAR ELEV: 484.3
E: 517180.4

INCLINATION: -90

HOCK TYPE

DESCRIPTION

JJort PL-Plarur
F-Fmt C-Curwd K-Starafcfed
S-Sh»ir u-Unckiifrig SM-Smoc*l
B-BM<*ng ST-SMpp*d R-Rouo*
F-Folrton 1-lmgUv VR-V. Rc«jotl

F»-F»O!bdt
CL-Ctaylrtl
CH-CNort*
H-HuM

ELEV

DEPTH
(FT)

2°f- U.

DISCONTINUITY DATA

183 ?
3 S

TYPE AND
SURFACE

DESCRIPTION

Q
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&
NOTES

WATER LEVELS
INSTRUMENTATION

-240

-242

-244

-246

-248

-250

•254

»
-256

237.3-24i4 ft.
Fresh, thickly bedded, pale
yellowish brown MOYR 6/2),
m-c grained, medium strong.
BIOOASTIC LIMESTONE.
(SALEM FORMATION)

240.9-214.3 ft
Fossilrferous, stylolrtic
241.3-241.7 ft
Thinly laminated
242.1-242.4 ft
Thinly laminated
242.4-245.3 ft.
Fresh, thickly bedded, light
gray (NT), very coarse
grained, medium strong,
ARENACEOUS LIMESTONE
(SALEM FORMATION)

239.00

245.3-246.0 ft
Fresh, thickly bedded, olive
gray (5Y 4/1), very fine
grained, medium strong,
IWARSAW FORMATION)

„- --

245.30

238.30
246.OO

End of Record of Drillhole
at 246.0 ft

J.I.SM

J.U.R

DEPTH SCALE: 1^
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: M. VOGT

LOGGED: M. HIRT
CHECKED: R. BOOTH
DATE: 3/9/9S

Colder Associates



^•^CORD OF DRILLHOLE PZ-100-̂ B she* 1 * a
PnOJECT: 1 Aim AW/ra-PS Î ^̂ KrHOO: SDCCor. »«.t~ nanl̂ ^R; rmiARPicu- 4ft«.-w
PROJECT NO: 943-2848 oJSBWOATE: 2/24/95 COORDINATES N: 1068867.81 E: 917173.03
LOCATION: BRIDQETON, MO DRILL RIG: SCHRAMM AZIMUTH: 0 INCLINATION: -00

ft
3

• 64

- 66

,r
- 72

- 74

- 76

• 78

»
- 80

DESCRIPTION

0.0-78.9 ft
No sampling conducted
See Record of Drillhole for
PZ-100-KS

'78.9-81.8 ft. ^J?
Moderately weathered, medium
bedded, light brownish gray
(SY 6/1), fine grained,
strong. ARENACEOUS
DOLOMITE, open vugs
[<1/2mm). (ST. LOUIS
FORMATION)

G
R

A
P

H
IC

 L
O

G

F-Fail C-CUVMJ K-Sferakkd CL-CMytnfl
S-Shur U-UndLOSig SU-Smoo* CHOHort.
8-B«**ig ST-SoppM R-Rougri H-HMtod
F-FoUton l.ln-*gu» VTW Routfl &&<**# Ftta

ELEV

DEPTH
(FT)

403.45
78.90

R
U

N
 N

O
.

1

>
c

u o
(T oc««

100
•t

QD

oo
*(M ^ J

 F
R

A
C

TU
R

E
S

g 
P

E
R

 F
O

O
T

10

oiscoNTiNurrf DATA,

i£»
>|85§

8 S \

TYPE AND
SURFACE

DESCRIPTION G
R

A
P

H
IC

LO
O

c\
u
 F

R

L

az

U
W

 
W

E
A

T
H

E
R

I
S

w
c

w
 

IN
D

E
X

fli

X

i a
Ul Q

tf>

S
£J5

|

c

z\

a

M
2 B
2 |

o S S S S
O -- O 0 »-
- Ci rt » IA «
coc oc tr tr c

z
n

TE
S

T
 O

fll
E

N
T

A
T

I

NOTES
WATER LEVELS

INSTRUMENTATION

0.0-51 .Oft
Drilling conducted with
8 1/4 in. ID hollow stem
auger, then borehole
advanced to 78.9 ft with
5 7/8 in. air rotary bit
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DEPTH SCALE: 12 LOGGED: 8. TILTON , .
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH GOldCr ASSOClat63
DRILLER: M. VOGT - DATE: 3/9/93



^^^CORD OF DRILLHOLE PZ-1 00-̂ B
PROJECT: LAIDLAW/FD-FS E^̂ ^KTHOD: NX Core ». watm DATUW«MK
PROJECT NO: 9*3-2848 OnHcDATE: 2/24/95 COORDINATES N: 1068867.81
LOCATION: BRJOGETON, MO DRILL RIG: SCHRAMM AZIMUTH: 0

^Wtt8

- 80

- 82

• 84

- 88

»

- 88

- 90

• 92

- 94

•

ROCK TYPE

DESCRIPTION

78.9-81.8 ft.
Moderately weathered, medium

(5Y 6/1). fine grained,
strong, ARENACEOUS
DOLOMITE, open vugs

FORMATION)
402.55

81.8-90.6 ft 81.80
Slightly weathered, thickly

(5Y 6/1). very finely
crystalline, strong
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Below 82.3 It
Stylolrtes common

{Si R3 Q and A4 S ft
Chert zones (<2 in.)
84.4-84.7 ft.
Silicified and finely

84. 7-84.9 ft
Medium gray chert zone 399.25
85 1-€5 5 ft 85.10
Olive gray (5Y 3/2), DOLO- 398.85
MfTIC LIMESTONE layer. 85.50
low porosity, vugs
(<1/4 mm)

90.6-94.0 ft.
Moderately weathered, thickly
bedded, light brownish gray
(5Y 6/1). f-m grained, medium
strong BIOCLASTIC
LIMESTONE. (ST. LOUIS
FORMATION)

390.35
End of Record of Drillhole • 94.00
at 94.0 ft
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LAIDLAW WASTE SYSTEMS INC.

1 StTE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING^ 1068472.89
DATUM EASTING: 516622.94 ELEVATION 474.9

OWU. RIG CME 75 - TRUCK MOUNT . g

ANGLE BEARMG

SAMPLE HAMMER

5«

3- 1

— 2

h
L A

^- 5

E~ 6

5- 7

— ̂  9

E-IO

E"11

— 12

t-13

F-14

Is

2
2
3
3

5
4
5
4

1
1
3
5

1
3
6
6

3
5
5
5

1
1
a
6

ii
l.l'
W

tS3W

1.6'
2^

<80X)

1.7-
IF

183X)

1.7-
Fo7

IB3i!

IT
^.o•

1832)

1.7'
ZV

1332)

1.6'
Fo7

(BOX)

SOIL BOREHOLE LOG
OWLUNO METHOD: BORMO NO.

4.25 inch I.D. Hollow Sten Auger PZ— 101— SS

SHEET

SAMPUNO METHOD: 1 OF '

SPLIT SPOON. 2.0 inch D.D./1.5 inch I.D. (SP) ORBJJNC

SHELBY TUBE.- 3.0 inch o.o./2 13/16 inch I.D. <sw START FMSH
WATER LEVEL TME TIME

•nuc 13:35 14;3Q

DATE DATE DATE

CASNG DOW 2/23/95 2/23/95

JRFACE OONOmOMS

< 1 SAMPLE IIUMDOl
i a. AND1 Q oEsaopnoN OF MATERM.

V J CO.O-0.2 ft.) F;rn, olive gray <5Y 4/1),
|| SILT, trace clay, NR, danp, (CL-ML), (LOESS)
W\ (0.2-2.7 ft.) Firn. nottled dark
LJ yellowish brown (10YR 4/2), CLAYEY SILT,
1 sone roots, NR, danp, (CL-ML), (LOESS)

11 (2.7-8.0 ft.) Firn, stiff,
ffl (5Y 3/2), CLAYEY SILT, N
I 1 (LOESS)

"T (8.0-8.9 ft.) Stiff, nottl
1 1 (5Y 3/2) and dark yello
ii (10YR 4/2), CLAYEY SILT,
N (LOESS)
11 (8.9-10.3 ft.) Stiff, nott
1 1 yellowish brown (10YR 5/
[ — 1 yellowish brown (10YR 4/
M- NR. danp, (CL-ML), (LOES!

II (10.3-13.2 ft.) Stiff, not
11 olive gray (5Y 5/2) and
•• yellowish brown (10YR 4/
M NR. danp, (CL-ML), (LOES!

olive gray
R. danp, (CL-ML).

ed olive gray
»ish brown
NR. danp, <CL-MLX

led noderate
4> and dark
2), CLAYEY SILT.
5)

tied light
noderate

2X CLAYEY SILT,
>)

I 1 (13.2-14.0 ft.) Soft, dark greenish
LJ gray (5GY 4/1), CLAYEY SILT, NR, danp,
j ] (CL-ML), (LOESS) (460.9) 14.0
1 End of Soil Borehole Log at 14 ft.

1 See PZ-101-SS Record of Drillhole for
1 rock descriptions

I

SP

©

SP

0

SP

(?)

SH

©

SP

0

SP

©

SP

©

—

REMARKS

Iron oxide
staining fron
8.0-14.0 ft.

Auger refusal
at 14.0 ft.



PROJECT: LAirXAW/W-FS
PROJECT NO: 943-2848
LOCATION: BRIDQETON, MO

»r
- 0

- 2

- 4

- 6

»

- 8

• 10

- 12

- 14

•

HOCK TYPE

DESCRIPTION

0.0-14.0 ft
See Soil Borehole Log
PZ-101-SS

460.80

14.0-27.6 ft KM
Slightly weathered to fresh,
medium bedded, very light gray

strong, LIMESTONE,
(ST. LOUIS FORMATION)
Braciopod fossils iron
staining, 1 in. thick clay
filled joint at 15.4 ft
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^fcECORD OF DRILLHOLE PZ-101^B SN»» i * 9
^̂ •̂ETHOD: NX Cora & water DATUlBla. COLLAR ELEV: 474.8
o^BRDATE: 2/23/99-2/25/93 COORDINATES N: 10684729 E: 910022.9
DRILL RIG: CME 79 AZIMUTH: 0 INCLINATION: -90
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Broken Zone

Broken Zone
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DEPTH SCALE: 12 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH
DRILLER: 0. MAHURIN DATE: 3/13/99
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PROJECT: LAIDLAW/W-F9
PROJECT NO: 943-2640
LOCATION: BHDGETON, MO

RECORD OF DRILLHOLE PZ-10
METHOD: NX Core & water

DATE: 2/23/95-2/25/9S
I RIG: CME 75

COOTOTNATES N: 1063472.9
AZIMUTH: 0

Short 2 of 9

COLLAR ELEV: 474,8
E: 516822.9

INCLINATION: -90
HOCK TYPE

DESCRIPTION

J>Jont PL-Piarw P-Pofch»d ft-FtOaot
F. Fault C-diVKl K-S**nia*) CL-Oiylrtl
S-Shtar u-UndUattrig SU-Smooti CH-CMort.
B-B«ddng ST-SUpcwd R-Rough H-HUIM
F.Foiatlon l-lrrtgaar VR-V Hough QRF-CVavd Ftod

ELEV

OEPTH
(FT)

DISCONTINUrTY DATA

183
o o

TYPE AND
SURFACE

DESCRIPTION

Z
O

o o o om o o m

NOTES
WATER LEVELS

INSTRUMENTATION

14.0-27.6 ft.
Slightly weathered to fresh.
medium bedded, very light gray
(N8), medium grained, medium
strong. LIMESTONE.
(ST. LOUIS FORMATION)
Stylolftc

- 16

- 20

- 22

- 24

- 28

- 28

27.6-40.5 ft
Fresh, medium bedded, very
light gray (NB), very fine
grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Some braciopod fossils

«

1*56.80

2*.SO

448.30
29. SO

Core Loss

J.I,R.Fe (2)
J.I.R.Fe (2)
J,I.RFe (2)
J.I.R (2)
J.I.R
J.I.R
J.I.R
J.I.R
J.I.R(2)
J.I.R
J.I.R

J.I.R.CL (3)

J,I.R.CL(2)

J.I.R.CL (2)

J.l,R.CL (2)

J.I.H.CL

J.I.R
J.I.SM
J.I.R.CL

J.I.R.CL

J.ST,R,Fe

J.I.R.CL (3)

J.I.SM.CL (3)

J.I.SM.CL

J.U.SM.CL

J.I.R.CL
J.PLSM.CL (2)
J.I.RCL

J.I.SM.CL (2)
J.I.SM.CL (2)

J.I.SM (2)

J.U.SM
J.I.R
J.l.achert

J.PL.SM
J.l.aCL (2)
J.I.R (2)

Core loss due to highly
fractured rock

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: M. HIRT
CHECKED: R. BOOTH
DATE: 3/13/95

Colder Associates



PROJECT: UUOLAW/n-FS
PROJECT NO: 943-2848
LOCATION: BHDGETON, MO

ECORD OF DRILLHOLE PZ-101
METHOD: NX Core* water

5 DATE: 2/23/95-2/2S/93
ORiLTRIG: CME 75

kT^^P^L.
DA _
COORDINATES N: 106847Z9
AZIMUTH: 0

Sheet 3 of 9

COLLAR ELEV: 474.8
E: 516622.9

INCLINATION: -80

POCKTYPE_

DESCRIPTION

J-Joint PL-Planar P-Polih»d
F-FaJt C-Cuv*d K-Sftiniktod
3-Srwar U-UndJring SU-Smooth
B-B«dding ST-SUPP*d R-Routfl
F-Fotatan MmgUar VJW. HoutTi

CL-Oayln«
CH-CMont«

ELEV

DEPTH
(FT) oooo

««O«M

CONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION

2 *
§ 8

rt — rt « —r- f* ft * rf»

r cc c oc oc cc

NOTES
WATER LEVELS

INSTRUMENTATION

- 32

- 34

- 38

• 38

»

- 42

48

27.6^0.5 ft.
Fresh, medium bedded, very
light gray (N8), very fine
grained, medium strong,
LIMESTONE. (ST. LOUIS

FORMATION)
32.7ft
CaJcite and pyrite crystals

33.8 tt
Chert nodule
34.1 ft
Crinoid fossils

35.0-35.6 ft
Moderately weathered

36.1ft.
Stylo) itic

37.7-40.5 ft
Large chert nodules

40.3-40.5 ft.
Joints intersecting large
chert nodules, some pyrite

40.5-50.2 ft.
Fresh, medium bedded, very
light gray (N8) to light gray
(NT), m-c grained, medium
strong, LIMESTONE.
(ST. LOUIS FORMATION)

42.2-45.1 ft
Stylolitic

47.5-49.3 ft.
Stylolitic

39.50

J.PL.SM.CL

J.PL.R (2)

J.PL.SM

J.PL.SM

J.PL.SM.CL

J.I.R (2)

J.U.SM.CL
J.I.SM

J.I.SM

J.I.R (2)

J.PL.R

J.I.R

J.I.R

J.I.R (2)

J.I.R (3)

J.PL.R (4)

J.PUR (2)

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: M. HIRT
CHECKED: R BOOTH
DATE: 3/13/95

Colder Associates



PROJECT: LAIDLAW/FII-FS
PROJECT NO: 943-2848
LOCATION-. BR1OGETON, MO

OF DRILLHOLE
NX Core & water

DATE: 2/23/93-2/23/03
DRILL RIG: CME 75

COORDINATES N: 1068472.9
AZIMUTH: 0

4 o,
COLLAR ELEV: 474.8

E: 318622.9
INCLINATION: -80

>faTt
0

- 48

• 50

• 32

- 54

»

- 56

- 58

- 60

- 62

•

BOCK TYPE

DESCRIPTION

40.5-50.2 ft
Fresh, medium bedded, very
light gray (N8) to light gray

strong, LIMESTONE.

49.1 ft

50.2-52.7 ft
Fresh, very thinly to medium

to medium gray (N5). coarse
grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
51. 2-52.2 ft.
Numerous calcite veins at
20 degrees to core axis in

52.7-54.5 ft

grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

420.30
54.5-58.0 ft 54.50
Slightly weathered, medium
light olive gray (5Y 6/1),
fine to medium grained,
medium strong. DOLOMITE,
(ST. LOUIS FORMATION)
Very porous/vuggy, vugs < 1 mm.
in diameter

58.0-61.9 ft
Fresh, medium bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARENACEOUS DOLOMITE
(ST. LOUIS FORMATION)

59 7-60 0 ft

en Ae-1 Q ft

Porous/vuggy (vugs < 1 mm.)

Calcite filled (healed)
fracture 41290

61. 9-66.3 ft 81.90
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine

ARENACEOUS LIMESTONE.
(ST. LOUIS FORMATION)

o
3
O
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TYPE AND
SURFACE

DESCRIPTION
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PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2640
LOCATION: BFOOGETON, MO

.RECORD OF DRILLHOLE PZ-10
METHOD: NX Cora & water

DATE. 2/23/93-2/25/95
RIG: CME 79

COORDINATES N: 1068*72.9
AZIMUTH: 0

Sheet 9 of 0

COLLAR BLEV: 474.8
E: 91M22.S

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Joint PL-PUrw
F-Fait C-Orwd K-SkvuiMd
S-Shxr U-UndUrtng SM-Smooth
B-Bcddng ST-SWpp«J R-Rougri
F-Fotatton |.|rwgU«r VR-V. Houoti

CL-Cttylnfl
CH-CWom»
H-H»ri»d

ELEV

(FT)

ROD

1 = 000

DISCONTINUrTY DATA

ss \
SURFACE

DESCRIPTION
8

£5SS( ESSSSS

i
NOTES

WATER LEVELS
INSTRUMENTATION

- 64

- 70

- 74

- 78

»

61.9^6.3 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), fino
grained, medium strong,
ARENACEOUS LIMESTONE,
(ST. LOUIS FORMATION)

66.3-72.7 ft
Slightty weathered, medium to
thickly bedded, light olive
gray (SY 6/1). fine grained,
medium strong. LIMESTONE.
(ST. LOUIS FORMATION)
Very styloJitic. numerous
chert nodules, slightly
porous/vuggy (vugs <1 mm.
in diameter)

410.30
64.50

402.10
72.7-78.9 ft 72.70
Slightly weathered, medium
bedded, pinkish gray (SYR 8/1)
to light brownish gray
(5YR 6/1), coarse grained.
medium strong. ARENACEOUS
DOLOMITE. (ST. LOUIS
FORMATION)
74.0-74.3 ft
Crumbly texture, porous.
limestone
74.4ft
Cross bedding

76.4-76.8 ft
Crystalline Limestone
layer

395.90

400.30
74.50

78.9-83.2 ft 78.90
Fresh, medium bedded, light
brownish gray (SYR 6/1),
medium grained, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)
Styloliticto80.1 ft

J.U.SM.CL

J.I.R.CL

J.ST.R.CL

J.I.R

J.I.R.CL

J.I.R.CL

J.PUSM.CL

J.I.SM

J.PL.SM.CL

J.U.SM

J.U.SM

J.I.R

DEPTH SCALE: 1:2
DRILLING CONTRACTOR:
DRILLER: D-MAHUFBN

LAYNE-WESTERN
LOGGED: M. HIRT
CHECKED: R BOOTH
DATE: 3/13/93

Colder Associates



1ECORD OF DRILLHOLE PZ-101 Sheet e of 9

1 PROJECT: LAIDLAW/RI-FS ^̂ ^METHOD: NX Cora & water DAIV^HCISL COLLAR ELEV: 474.8
1 PROJECT NO: 943-2848 ^̂ HE DATE: 2/23/99-2/25/99 COORDINATES N: 1068472.9 E: 916622.9
| LOCATION: BRIDGETON, MO DRlBTRIG: CME 75 AZIMUTH: 0 INCLINATION: -60

»g
- 80

- 82

• 94

- 86

»
- 88

- 90

- 92

• 94

•
- 96

ROCK TYPE

DESCRIPTION

78.9-83.2 ft.
Fresh, medium bedded, light
brownish gray (SYR 6/1),

LIMESTONE. (ST. LOUIS
FORMATION)
80. 1-80.5 ft.
Dolomite

391 80
83.2-92.0 ft. 83.20

bedded, yellowish gray
(5Y 7/2) to light olive gray
(5Y 5/2), fine grained, medium
strong. ARENACEOUS

FORMATION)
Porous/vuggy (vugs < 1 mm.)

89.7-91.3 ft.
Stylolitic
89.9-90.9 ft

382.80
92.0-94.5 ft. 92 °°
Fresh, thickly bedded, light
olive gray (5Y6/1). micro-
crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

93.9-94.1 ft.
Thickly laminated

94.5-101.0 ft.
Fresh thickly bedded pale
yellowish brown (10YR 6/2).
coarse to very coarse grained,
strong ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
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SURFACE

DESCRIPTION
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DEPTH SCALE: V.2 LOGGED: M. HIRT
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PROJECT: LAIDLAWVRI-FS
PROJECT NO: 943-2844
LOCATION: BFODGETON. MO

ECORD OF DRILLHOLE PZ-101
NXCora&watar

'DATE: 2/23/99-2/29/93
IG-. CME 79

DAT
COORGIFJATES N:
AZIMUTH: 0

10684729

Shoat 7 of 9

COLLAR ELEV: 474.8
E: 916622.9

INCLINATION: -00

ROCK TYPE

DESCRIPTION

J^ont
F-FaKI
S-Sh«v

C-CuvwJ
U-UndU«*iQ

K-Stannted
SM-Smooffl

F-FotaHon VR-V. Routfi

CL-CUylrtl
CH-CMortt*
H-Htitod
ORF-ONM! F«w

ELEV

DEPTH

IFT1

ROD

OOOO
«««N

DISCONTINUrTY DATA

crcn TYPE AND
SURFACE

DESCRIPTION

§

o m o o »o

NOTES
WATER LEVELS

INSTflUMEÎ TATlON

- 98

• 100

- 102

- 104

• 108

- 108

- 110

94.5-101.0 ft.
Fresh, ttiickty bedded, pale
yellowish brown (10YR 6/2).
coarse to very coarse grained.
strong. ARGILLACEOUS
LIMESTONE (ST. LOUIS
FORMATION)
96.3ft.
Calcite crystals
97.1-97.3 ft.
Moderately weahtered zone,
thickly laminated

98.8-99.0 ft.
Chert nodules

100.7(t
Calcite crystals

101.0-119.9 ft.
Fresh, medium bedded, light
olive gray (SY 6/1), micro-
crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)
101.7-103.0 ft.
Stylolitic

104.1-104.8 ft
Slightly weathered dolomite
layer, porous/vuggy

104.8-106.2 ft
Stylolitic

106.7-109.2 ft.
Some arenaceous zones

197.8-108.3 ft
Bioturbated zone, some calcite
crystallization

110.1-111.5 ft
Slightly to moderately
weathered dolomite,
porous/vuggy

370.30
104.50

12

J.PL.SM

J.PUSM.CL
J.PLSM

J.PL.SM

J.I.R

J.I.SM

J.PUSM

J.PL.SM

J.PUSM

J.l.R

J.I.R

J.PL.R

J.PL.SM

J.I.R

DEPTH SCALE: 1:2
DRILLING CONTRACTOR:
DRILLER: D. MAHURIN

LAYNE-WESTERN
LOGGED: M. HIRT
CHECKED: R. BOOTH
DATE: 3/13/99

Colder Associates



^MECORO OF DRILLHOLE PZ-101^̂
PROJECT: LAIDLAW/n-FS ^̂ ^HlETHOO: NX Com 1 water OAÎ ^^K.
PROJECT NO: 943-2848 B^^^pOATE: 2/23/99-2/29/96 COORDTNATES N: 1068472.9
LOCATION: BPJDGETON, MO oflfWib: CME 73 AZIMUTH: 0

^^r
• 112

- 114

- 116

- 118

»
- 120

- 122

- 124

- 128

k 128

ROCK TYPE

DESCRIPTION

101.0-1 19.9 ft
Fresh, medium bedded, light
olive gray (5Y 8/1). micro-

LIMESTONE. (ST. LOUIS
FORMATION)
112.9-113.1 ft.
Thinly laminated 361.20
113.1-113.2ft H3.60
Bioturbated, calcite
crystallization
113.6-1 15.3 ft

weathered, dolomite,
porous/vuggy

399.90
119.30

116.5ft.
Becoming fine to medium
grained
116.8-1 17.7 ft
Some arenaceous laminae

118.3-1 18.7 It
Stylolttc

394.90
119.9-121. 7 ft 119.90
Slightly weathered, medium
bedded light olive gray (5Y 6/1)
fine grained, medium
strong. ARGILLACEOUS
DOLOMITE. (ST. LOUIS
FORMATION)
Porous/vuggy (<1 mm. in
diameter)
121.7-125.0 ft

bedded light olive gray
(5Y 6/1). finegrained.
strong, DOLOMITE, (ST. LOUIS
FORMATION)

349 SO

125.0-128.3 ft. 12SOO
Fresh, thinly bedded, light
olive gray (5Y 6/1) to olive
gray (5Y 4/1), interbedded

grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
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114.50

390.30
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^^^ECORD OF DRILLHOLE PZ-10^^^ SN* e <* 9
PROJECT: LAIDLAW/B-FS ^^BwETHOD: NX Co™ 4 water DA^HftSL COLLAR ELEV: 474.8
PROJECT NO: 943-2848 ^^B£ DATE: 2/23/99-2/29/99 COORDINATES N: 1068472.9 £: 316822.9
LOCATION: BFUOGETON, MO OWffElG: CUE 79 AZIMUTH: 0 INCLINATION: -90

r- 128

- 130

- 132

- 134

t
- 136

• 138

- 140

f- 144

ROCK TYPE

DESCRIPTION

348.90
128.3-130.5 ft. 128.30
Slightly weathered, medium
bedded, light olive gray (5Y 6/1).
fine grained, medium
strong. ARENACEOUS
DOLOMITE, (ST LOUIS
FORMATION)
19Q V1'*fl ^ ft
Porous/vuggy

344.30
130.5-140.5 ft. 130.50
Fresh, medium bedded, light
olive gray (SY 6/1), coarse
grained, medium strong,
LIMESTONE (ST. LOUIS
FORMATION)

133.5-133.9 ft
Stylolitic, bioturbaled.
calcite crystals
.133.9-135.3 ft.
Microcrystalline

134.9-135.2 ft.
Small pyrite crystals
135 0-135 1 ft.
Large chert nodules

135 7-137 1 ft.
Slightly weathered, some
calicte crystals and
stylolites

137 1-138 9 ft.
Stylolites
137 4-138 5 ft.
Microcrystalline, arenaceous,
thickly laminated

334.30
End of Record of Drillhole i *o 50
at 140.5ft.
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SOIL BOREHOLE LOG

LAJDLAW/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068087.67
DATUM EASTING: 516887.97 ELEVATION 482.1

ORLUNO METHOD:

4.25 inch I.D. Hollow Sten Auger

SAMPUN8 METHOD:

SPLIT SPOON. 2.0 inch Q.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH>

WATER ICVEL

OWE

CASM6 DEPTH

BORMO NO.

PZ-102-SS

SHEET

ORUJNG

START

TME

15:21

DATE

2/13/95

RUSH

TIME

17:33

z
an

C/l
LJ
3
i

Z

<t

DATE

2/13/95

DRU. RW CMC 75 - TRUCK MOUNT SURFACE CONDITIONS
O
O

O

IJ

5
a

ANGLE BEARMO

SAMPLE HAMMER

SAMPLE NUMBER
AHD

OESCRPT10N OF MATERIAL
REMARKS

14

(0.0-2.6 ft.) Firn, dark yellowish brown
(10YR 4/2), honogenous, CLAYEY SILT, NR,
danp, <CL-ML), (LOESS) SP

©

(479.5) 2.6
(2.6-5.0 ft.) Firn. noderate yellowish
brown (10YR 5/4), honogenous, SILTY CLAY,
NR, danp, (CD, (LOESS)

(477.1) 5.0
(5.0-13.0 ft.) Firn, noderate yellowish
brown (10YR 5/4), trace light gray (N7),
honogenous, CLAYEY SILT, NR, danp,
(CL-ML), (LOESS)

SP

0

(469.1) 13.0
(13.0-15.0 ft.) Conpact, dark yellowish
orange (10YR 6/6), honogenous, fine SAND,
trace Silt, NR, dry, (SP), (ALLUVIUM)

2/13/95 - 15:21
Begin drilling
PZ-102-SS

Air nonitoring
15:27
21X 02
0.0 ppn H2S
OX. LEL
0.0 ppn PID

15:43 6 6
21.1X 02
0.0 ppn H2S
07. LEL
0.3 ppn PID

ft.

15:49 6 10
21X 02
1.0 ppn H2S
OX LEL
0.3 ppn PID

ft.

03

o

n
\
nj

03
nj

CO
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4

ffffffffOO* SOIL BOREHOLE LOG
LAtOUAW WASTE SYSTEMS MC.

SITE NAME AND LOCATION OMJJNC METHOD: BORMO NO.

^ 4.25 inch I.D. Hollow Sten Auger PZ— 102-SS

} SHEET

SAMPUNO METHOD: 2 OF 3

LAIDLAW
WEST L

OPERA

NORTHING: 106808
DATUM EASTING: 516887.'

SPLIT SPOON. 2.0 inch O.D./I.5 inch I.D. (SP) ORHUNG

AKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START
BLE UN11 WATER LEVEL TIC

Tic 15:21

DATE DATE

)7 ELEVATION 482.1 CA9MO B™ 2/13/95

ORU. RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS

FMSH

TIME

17:33

DATE

2/13/95

ANCLE BEARM6

SAMPLE HAMMER

1

— 17

h
I"19

^- 22

I"2*

E~26

r~27

^28

E~29

So

4
4
6
7

4
4
5
5

3
3
4
6

6
5
4
8

5
6
7
10

5
7
10
11

4
5
5
7

I1
£ SAMPLE NUMBER
« AND
Q UESCRCTOM OF MKIERML

1.3-
2V

1632)

1.4-

1.6'
a.o-

(80X1

1.5'
sW

i.s-
O7

C73ZJ

!.&•

(SOX)

1.7'
a.o-

<83X>

iLLL

(15.0-23.6 Ft.) Loose to conpact, pale
yellowish brown (10YR 6/2), honogenous.
Fine SAND, NR, dry, (SP), (ALLUVIUM)

(458.5) 23.6
(23.6-25.6 Ft.) StiFF, light gray (N7) to
light brown <5YR 5/6), laninated CLAYEY
SILT, trace Fine Sand, sone rootlets, NR,
noist, (CL-ML), (ALLUVIUM)

(25.6-28.1 Ft.) Very StiFF, nediun

sone Fine SAND, thin organic
rootlet beds «1 en.), NR, noist,
(CL-ML), (ALLUVIUM)

(28.1-29.9 Ft.) StiFF, nediun gray (N5),
stratified, CLAYEY SILT and Fine SAND,
1-15 en. beds, NR, noist, (CL-ML),
(ALLUVIUM) (452.2) 29.9

J(29.9-34.5 Ft.) Hard, light olive gray 1
(5Y 6/1), fractured LIMESTONE, SR, \
(WEATHERED BEDROCK) L

I

SP

SP

SP

SP

©

SP

©

SP

©

SP

(R)

SP

©

—

—

—

REMARKS

16:03 8 16 Ft.
21. IX 02
1.0 ppn H2S
07. LEL
0.0 ppn PID

16:20 6 24 Ft.
21X 02
0.0 ppn H2S
OX LEL
0.0 ppn PID

16:40 6 28 Ft.
21.1X 02
0.0 ppn H2S
OX LEL
0.0 ppn PID

2
at
LJ

1
Ul

O
o
o

a:o

ex.
LJ
I

X
n

CD
nj
n
(T

03 UJ
O J=i
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LABLAW WASTE SYSTEMS INC.

SOIL BoWnHOLE LOG

•

STE NME AND LOCATION

LAIDLAV/QU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068087.67
DATUM EASTING^ 516887.97 ELEVATION 488.1

ONLL WO CME 75 - TRUCK MOUNT

ANGLE BEARMC

OMUNO METHOD:

4.25 inch l.D. Hollo* Sten Auger

SAMPIMQ METHOD:

SPLIT SPOON' 2.0 inch D.DVI.5 inch l.D. <SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch l.D. <SH>

WATER LEVEL

OKIE

CASMO DEPTH

BORMQ Na

PZ-102-SS
SHEET

3

OfBLLMO

START

me
15:21

DATE

2/13/95

FMSH

TIME

17:33

DATE

2/13/95

SURFACE CONDITIONS

ae
LJ

O
O

O

tt
o

SAMPLE HAMMER

SAMPLE NUMBER
AMD

DE5CMPTION OF MATENM.
REMARKS

— 32

~38

5
5
5
20

1.7-
2.0'

1832)

13
23
55
31

12
18
21
18

0.5J

(29.9-34.5 ft.) Hard, light olive gray
(5Y 6/1), fractured LIMESTONE, SR,
(WEATHERED BEDROCK)

6 30.2 ft., wood fragnents ISIa:

C447.6) 34.5
(34.5-37.0 ft.) Hard, dark greenish
gray (5GY 4/1), SILTY CLAY, trace to
little fine sand, little fine gravel, NR,
noist, (CD, (WEATHERED BEDROCK)

SP

17:07 e 35 ft.
21.3X 02
2.0 ppn H2S
OX LEL
0.0 ppn PID

O

X
n

C445.1) 37.0
End of Soil Borehole Log at 37.0 ft.

See PZ-102-SS Record of Drillhole for
rock descriptions
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PROJECT: LAIDLAW/n-FS
PROJECT NO: 943-2846
LOCATION: BRIDGETON. MO wBKs

RECORD OF DRILLHOLE PZ-10
METHOD: NX Core ft water
DATE: 2/14/93

CME75
COORDINATES N:
AZIMUTH: 0

1068087.7

Short 1 of

COLLAR ELEV: 482.1
E: 916887.9

INCLINATION: -90

HOCK TYPE

DESCRIPTION

.Morn
F-fma
S-Sh«w

PL-FKrw
C-Cuvcd
U-Unduta»ig
ST-Sttpp«d
l-lrr«giiar

P-PoHh«<l
K-S*nn»ki>d
SM-Smoo»i
R-RouOh
VH-V. Rouoh

CL-Cbylnfl
CH-CMorttt
H-Hutod
ORF-Ortval Ffcd

ELEV

DEPTH
(FT)

ROD

DISCONTINUITY DATA

183
o on to

TYPE AND
SURFACE

DESCRIPTION

si
UJ

£ c £ c \ E

o «

B

rt —
.- o* «
' CC tL

NOTES
WATER LEVELS

INSTRUMENTATION

• 32

• 34

- 38

0.0-37.0 ft
See Soil Borehole Log
PZ-102-SS
37.0-37.8 ft.
No samples collected

444.30 444.30

• 38

• 40

46

'•r 48

37.8-41.0 ft
Highly weathered, thickly
bedded, dark yellowish
orange (10YR 6/6). fine
grained, extremely weak,
SANDSTONE, (ST. LOUIS
FORMATION)

41.0-44.6 ft
Moderately weathered, dark
yellowish orange (10YR 6/6).
fine grained, weak, SANDSTONE.
(ST. LOUIS FORMATION)

438.10

X 437.50

44.6-59.6 ft
Slightly to moderately
weathered, thickly bedded,
light olive gray, micro-
crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

44.60

@ 47.0 ft
Solutioned, in-filled with
unlithified sandy clay, in
Run 2, approximately 50%,
competent rock

435.10
47.00

434.20
47.90

J.PL.SM-GRF

J.I.SM-CL

J.PL.SM-CL (2)

J.I.SM-GRF

J,PL,SM-intact

J.PL.SM-GRF

J,PL,SM-intact

J.I.SM

J.I.SM

J.I.SM (2)

J.I.R (2)

Core Loss

J.I.SM

J.I.R-CL

J.I.R-CL

J.I.R-CL (2)

Core Loss

2/14/95® 8:09
Began coring Run 1

Fractures in upper
portion of Run 1, are
mapped in highly
weathered sandstone, very
clayey, likely drilling
induced

Core loss due to weak
rock

Fractures in Run 2. along
contacts between
Irthologiea of clay and
limestone

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/13/95

Colder Associates



PROJECT: LAIOLAW/W-FS
PROJECT NO: 943-2846
LOCATION: BRIDGETON, MO

IECORD OF DRILLHOLE PZ-102
)0: NX Core & water

.TE: 2/14/95
CME73

DAT
COORDINATES N: 1068087.7
AZIMUTH: 0

Sheet 2 of

COLLAR ELEV: 482.1
E: 516887.9

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Jocnt
F-FuJl
S-SMur
B-BMOr>3
F.Fotoori

PL-Plmar P-Pobh*d
C-Curv»d K-Sftmkttd
U-Undutatng SM-SmooSi

l-lrr»oJ«r VB-V. Routfi

CL-Ctay Infll
CH-CMort*
H-H«tod
QHF-Oravsl FJtoo

(FT,

RQO

3OO
o vni

UJ h-

18
DISCONTINUITY DATA

QV-. .
8 S \

TYPE AND
SURFACE

DESCRIPTION
S
•n v n w \ -
CCtCEOC ' C

- I
2 fi

2 §

NOTES
WATER LEVELS

INSTRUMENTATION

- 48

• 50

• 52

- 54

- 58

- 58

- 60

84

44.6-59.6 ft
Slightly to moderately
weathered, thickly bedded,
light olive gray, micro-
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
48.8-49.0 ft
Glauconitjc clay and limestone
fragment infilled collapse
zone, stylolitic

51.8-52.2 ft
Infilled zone
52.0-52.9 ft
Breciated. collapsed, infilled
with limestone fragments,
sand and clay

• 82

•1- <u

56.9-56.9 ft
Collapse, infilling clay

57.4-57.5 ft
Infilled fraction
57.6-59.8 ft
Solutioned. infilled with
limestone fragments,
glauconitic clay, sand

59.6-80.8 ft
Fresh to moderately weathered,
thinly bedded, light olive
gray (5Y 6/1), medium
crystalline, extremely weak to
medium strong, LIMESTONE.
(ST. LOUIS FORMATION)

61.8-62.4 ft
Collapse filled with limestone
fragments, clay and sand

421.80
60.30

J,I,R-CL

J.I.R-CL

J.PUSM (2)

J.PUSM

J.I.R
J.PL.SM

J.I.R
J.PUR

J.I.R
J.PUSM-CL-intact
J,ST.R-Fe
J.PUR-
solutioned

!

Core Loss

J.PL.H
J.PLR-Fe

J,C,SM-CL-intact

J.PUR
J.I.R-Fe

J.PL.R
J.ST.R
J.I.R-CL
J.I.SM

J.PL.SM-CL
J.I.R
J.I.R
J.I.R

J,PUSM-Fe
J.PL.SM
J.I.R

J.I.R

J.I.SM.CL

J.PUR
J.PUR-CL

J.PL.SM-CL

J.I.H

J.I.R

J.PL.R

J.C.VR

J.I.R

Core loss in Run 2 due to
problem with barrel

Core loss due to
fractures/lugging of bit,
some rock recovered in
this interval, but broken
up

Numerous intact, very
small, clay filled,
irregular fractures
54.7-60.3 ft
Not mapped on graphic log

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: J. MILLER
CHECKED: R BOOTH
DATE 3/13/95

Colder Associates



PROJECT: LAIDLAW/W-F3
PROJECT NO: 943-2848
LOCATION: BWDGETON, MO ^^^KRIG

RECORD OF DRILLHOLE PZ-1
METHOD: NX Core & water

DATE: 2/14/95
RIG: CME 75

MSL
COORDINATES N: 1068087.7
AZIMUTH: 0

Shoot 3 o(

COLLAR ELEV: 462.1
E: 516887.9

INCUNATION: .go

ROCK TYPE

DESCRIPTION

PL-PUnv
C-Clfv«d K-SK«nsid*d
U-UndUomg 3M-Smoolh
ST-SUpcwd B-Houtfl
l-lrr«giJir VH-V. Routfi

Ft-FtOxxte
CL-Ctoylrtl
CH-CMort.

DISCONTINUrrY DATA

183 §
s s

TYPE AND
SURFACE

DESCRIPTION

O xz a
UJ O

£

exec a:

I a
£ i
So|l

C C E E 5

NOTES
WATER LEVELS

INSTRUMENTATION

- 64

- 68

- 88

O
- 72

- 74

78

• 78

59.6-80.8 ft
Fresh to moderately weathered,
thinly bedded, light olive
gray (5Y 6/1). medium
crystalline, extremely weak to
medium strong. LIMESTONE,
(ST. LOUIS FORMATION)

64.0-65.4 ft
Collapse fraction infilled
with clay, limestone
fragments, sand

67.3-67.4 ft
Clay, sand and limestone
fragment infilled fracture
67.9-68.0 ft
Clay and limestone (ramgent
infilled fracture

70.1-70.5 ft
Collapse infilled with
limestone fragments, black
clay, pyrite crystals, sand

71.3-71.7 ft
Breccia filled zone, pyrite,
limestone fragments, black
clay infilling
72.1-73.2 ft
Collapse zone

413.50

407.20
74.90

J.PL.R

J.I.R-SM

J.I.R

J.I.R
J.I.R-CLand
sand filled
J.I.R-intact

J.I.B-CL

J.I.R-calcite
filled
J.PL.R

J.I.R

J.C.SM

J.C.R

J.I.R-Fe

J.I.R

J.I.R-CL (3)

J.I.R (2)

J.I.R

J.I.R-calcite

J,l,R-calcite

J.I.R-calcite

I

Numerous very small
intact clay and sand
filled fractures
65.5-68.6 ft
Not mapped

Numerous small intact
fractures not mapped
73.2-74.9 ft
Infilled clay, sand,
limestone fragments

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHUPIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: a/13/95

Colder Associates



^MECORD OF DRILLHOLE PZ-10^H sheet 4 of 4
PROJECT: LAIDLAW/FU-FS ^^^B^ETHOO: NX Coroi water DA^^ ÎSL COLLAR ELEV: 482.1
PROJECT NO: 943-2848 ^̂ Hc DATE: 2/14/95 COORDINATES N: 1068087.7 E: 516887.9
LOCATION: BRIDGETON, MO ORlttRIG: CME 75 AZIMUTH: 0 INCLINATION: -90

f[&-

- so

- 82

• 84

• 68

»
- 88

- 90

- 92

- 94

I

ROCK TYPE

DESCRIPTION

80.3-80.5 ft.
Solutioned rock, infilled
with limestone fragments,
claV 401.30
80.8-82.3 ft. 80.80
Moderately weathered,
interbedded, light gray (NT),
weak. SILTY CLAYSTONE,
(ST. LOUIS FORMATION)
Cherty

399.80
82.3-84.0 ft. 82.30

bedded, light olive gray
(5Y 6/1). finely cyrstalline,
medium strong. ARENACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)

398.10
84.0-84.4 ft. 84.00
Slightly weathered, thinly 397.70
bedded, very light gray 84.40
(N8), fine grained, medium
strong, SANDSTONE,
(ST. LOUIS FORMATION)
84.4-87.0 ft
Slightly weathered, thinly
bedded, dark gray (N3) to
medium gray (N5). weak.
CLAYSTONE and SILTY
CLAYSTONE, (ST. LOUIS
FORMATION)
Carbonaceous

395.10
87.0-89.9 ft. 87.00
Slightly weathered to fresh.
light brownish gray (SYR 6/1),
microcrystaJline, medium
strong, CRYSTALLINE LIME
-STONE. (ST. LOUIS
FORMATION)
Upper 1 ft and lower
3 in. bioturbated, pyrite
mineralization

392.20

End of Record of Drillhole 8ft9°
at 89.9 ft.
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S-Sf»« u-UnduMng SM-Smoo»i CHOXorttt
B-B*dc»g ST.SI«pp»d B- Plough H-H.̂ d
F-Fobton l-lrrtgUw VR-V. Rough QRFOrav* F*M

ELEV

DEPTH
(FT)

397.50
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TYPE AND
SURFACE

DESCRIPTION

J.I.R

J.I.R

J.I.R

J.I.R

J.I.R

J.PLSM

J.PL.SM (2)

J.PL.SM

J.I.R

J.PL.SM (3)

J.PL.SM-CL

J.PLSM-CL

J.I.SM-CL

y

I§Fo 3
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i
\
I

i

|

i
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH
DRILLER: D. MAHURIN DATE: 3/13/95
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INSTRUMENTATION

2/1 4/95 ©14:25
Complete drilling

-

Colder Associates



ffffffffff
LAIOLAW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG

«>
SITE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068131.86
DATUM EASTING: 516858.81 ELEVATION 4845

DRLUNG METHOD;

4.25 inch I.D. Hollo* Sten Auger

SAMPUNO METHOD:

SPLIT SPOON: 3.0 inch Q.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

DATE

DEPTH

BORMO NO.
PZ-102R-SS

SHEET

' OF 3

ORLLMG

START

8'30

DATE

6/15/95

FMSH

10:45

DATE

6/15/95

DRUL RKJ CME 75 - TRUCK MOUNT SURFACE CONDITIONS Flat, grass covered area

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE HUBDl
MBOESctapnoN OF UATERWL

REMARKS

— 2

4)

- 5

- 7

- 8

~ 9

~10

u

1.5-
Fo7

C7SX)

1.9-
a.o'

<90X)

1.3'
2.0-

C73X)

1.4'

2.0'
(70X>

1.5-
^O7

75Z)

1.8-
SV
90VJ

2.0-
Jo7

I oox:

CO.O-6.0 ft.) Firn, dork yellowish brown
<10YR 4/2), CLAYEY SILT, trace organics
(Fine roots), NR, danp, <CL-ML), CTDPSOIL) SP

©

SP

6 4.0 ft., color changes to moderate
yellowish brown (10YR 5/4)

SP

(6.0-14.0 ft.) Loose, mottled, moderate
yellowish brown (10YR 5/4) to pale
yellowish brown (10YR 6/2), SILT, NR,
damp, (ML), (LOESS)

(478.5) 6.0

SP

©

SP

@ 10.0 ft.. Silt becones compact

SP

SP

(14.0-17.8 ft.) Compact, light olive gray
(5Y 6/1), SILT, trace iron staining, NR,
damp, (ML), (LOESS)

SP



ffffffBaOmf SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

SfTE NAME AND LOCATION OWUJN8 METHOD: BOWNO NO.

LAID
WES

DF

NORTHING: 106
DATUM EASTING^ 516?

4.35 inch I.D. Hollo* Sten Auger PZ-102R— SS

SHEET

SAUPUNO METHOD: Z OF 3

LAVDu-rti-r-'Mn SPLIT SPODN, a.o mch D.a/i.5 ;nch I.D. <SP) OR&UNC
T LAKE LANDFILL SHELBY TUBE-- 3.0 inch O.D./3 13/16 inch I.D. <SH) START FINBH

'LKABLt UNII t WATER lEVEL ™« TIME

•n^ 8:30 10:45

DATE DATE DATE

S6 ELEVATION 484.5 CA»Q DEPTH 6/15/9S 6/lb/95

DRLL WG CUE 75 - TRUCK MDUNT SURFACE CONDITIONS Flat, grass covered area

ANGLE BEARMG

SAMPLE HAMMER

\

r~16

— 17

h
E~19

I"20

1-21

~22

~23

1-24

I~25

1-26

1-27

t-28

F-29

o Q

Is

3
4
5
8

9
9
6
10

4
6
7
9

4
4
8
6

5
6
6
6

5
3
5
8

4
6
10
10

i

1.8'
^O7

<90Z)

1.6'
Fo7

<eox)

1.5-
Fo7

(732)

1.8J

a.o'

!.&•
Zff

(BOX)

1.8-
e.o'

(90X)

so'
8.0'
lOOX)

rf ' SAMPLE NUMBER
5 1 A N D
! D DESCRmON OF MATERWt

\ I (14.0-17.8 ft.) Compact, light olive gray
•J <5Y 6/1), SILT, trace iron staining, NR,
Wl damp, <ML), CLDESS)

•1 fron 17.0-17.8 ft.. Silt becomes wet

I 1 (466.7) 17.8
:]_L (17.8-32.7 ft.) Compact, pale yellowish
•1 j brown (10YR 6/2), fine SAND, trace Silt,
'\m trace iron oxide staining, NR, dry, (SP),
ill (ALLUVIUM)

ij (461.8) 22.7
mM (22.7-24.0 ft.) Compact, pale yellowish
•1 brown (IOYR 6/2). fine SANDY SILT, NR.
• 1 damp, (ML), (LOESS)

1 I (24.0-28.0 ft.) Compact, mottled moderate
11 yellowish brown (IOYR 5/4) to light olive
BJ gray <5Y 6/1), SILT, some iron oxide
•• staining, NR, damp. (ML), (LDESS)

f~T 8 26.0 ft., color changes to olive gray
1 J (5Y 4/1) and Silt becomes moist

f-| (456.5) 28.0
1 J (28.0-30.8 ft.) Stiff, olive gray
1 t (5Y 4/D CLAYEY SILT, NR, moist, (CL-MD.
• 1 (LOESS)

• 1 6 29.6 ft., thin silty fine sand seam,
| } damp «1 in. thick)

t

SP

®

SP

(9)

SP

@

SP

©

SP

©

SP

@

SP

(M)

SP

©

—

REMARKS

2
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âu.

ĉ
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LAOX.AW WASTE SYSTEMS MC.
SOIL BOREHOLE LOG

LAIDLAW/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068131.86
DATUM EASTING^ 516858.81 ELEVATION 484.5

ORUJNO METHOD:

4.25 inch I.D. Hollow Sten Auger

SAMPUNO METHOD;

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH>

WATER LEVEL

TME

DATE

CASMC DEPTH

BORMO NO.
PZ-102R-SS

SHEET

3 OF

DRLLMG

START

TME

8:30

DATE

6/15/95

FMSH

TME

10:45

DATE

6/15/95

DRILL RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS Flat, grass covered area

ANGLE BCARMG

SAMPLE HAMMER

SAMPLE HUIOJI
AND

DESCHrnOM OF MATEWL

31

47
44
26
27

16
50/2

i.a-
TV

(90X>

1.2'
zv

(tra

(28.0-30.8 ft.) Stiff, olive gray
<5Y 4/1) CLAYEY SILT, NR, noist, (CL-ML),
(LOESS) (453.7) 30.8-
(30.8-32.0 ft.) Conpact, olive gray
(5Y 4/1), SILT, NR. noist, (ML), (LOESS)

(452.5) 32.0
(38.0-35.0 ft.) Very dense, light olive
gray (5Y 6/1), fine GRAVEL and SILTY f-c
SAND, trace pieces of lignite, NR, wet,
<GP), (WEATHERED BEDROCK)

9 32.0 ft, first
water encountered
overlying bedrock

~38

~4°

(449.5) 35.0
End of Soil Borehole Log at 35.0 ft.

See PZ-102R-SS Record of Drillhole for
rock descriptions



PROJECT: LAIDLAW/R)-F3
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

ECORD OF DRILLHOLE PZ-102
ETHOD: NX Com & water
IATE: 6/15/95-8/16/99

CME75

DAT
COORDINATES N:
AZIMUTH: 0

1068087.87

Short 1 of

COLLAR ELEV: 482.1
E: 316807.97

INCLINATION: -90

*

"OCX TYPE

DESCRIPTION

J-Jor* PL-PUrar P-PolshM F«-F«OnO.
F-FaJl C-Curv«d K-Sfciraktod CL-Cbyimi
S-Sr»v U-UrxUatng SM-Smoolh CH-Oiont*
B-B«Jdng ST-Steppxl FVRougn H-HtXtd
F-FolBOon MrregJar VR-V. Rough ORF-OrMl Ffcd

ELEV

DEPTH
(FT)

RQO

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION Ill

a. z
o

0000
« O O tft
*- « O *-

NOTES
WATER LEVELS

INSTRUMENTATION

- 32

- 34

- 36

- 40

0.0-35.0 ft
See Soil Borehole Log
PZ-102R-SS

447.10 447.10
35.0-37.0 ft 35.00
Highly weathered, thinly
bedded, light olive gray
(5Y 6/1). fine grained, medium
strong. LIMESTONE,
(ST. LOUIS FORMATION)
Stylolftc

37.0-55.8 ft
Fresh, thinly bedded, light
olive gray (5Y 6/1), micro-
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

445.90
38.20

442.60

- 46

»

J.I.R (6)

J.I.R (6)

J.PL.SM

J.I.R (3)

J.I.R (2)

J.I.R.CL (2)

B.I.R (2)

J.I.R.CL (2)

J.I.R (4)

J.I.R
J.I.R.CL

J.I.R (4)

J.I.R (3)

J.I.R (5)

J.I.R.CL

J.I.R (2)

J.I.R.CL (3)
J.PL.SM

J.I.R (4)

J.I.R.CL (4)

J.I.R (2)

J.I.R.CL (3)

6/15*95® 11:00
Beo&n oonnQ
Mighty broken rock due to
weathering and drilling

6/15/95® 11:50
End Run 2

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURN

LOGGED: 8. TILTON
CHECKED: R BOOTH
DATE: 7/12/95

Colder Associates



^^RECORD OF DRILLHOLE PZ-102^A
PROJECT: LAIDLAW/H-F3 ^^^^ETHOD: NX Core ft water DA^̂ HIl
PROJECT NO: 943-2848 ^^^•OATE: 6/15/95-8/16/95 COORDfTOTES N: 1068087.67
LOCATION: BRJDGETON, MO OJVRTG: CME 75 AZIMUTH: 0

*
- 48

- 50

- 52

- 54

»
- 58

- 58

- 60

- 62

•

ROCKTYP6

DESCRIPTION

37.0-55.8 ft.
Fresh, thinly bedded, light
olive gray (5Y6/1), micro-
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

55.8-61. 3 ft
Fresh, medium bedded, light

crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Srylolitc
55.8-56.1 ft
Chert layer

57.8-58.0 ft
Hard, greenish gray (5G 6/1),

61. 3-70.4 ft
Fresh, thinly bedded, light
olive gray (5Y 6/1) finery
crystalline, medium strong.

(ST. LOUIS FORMATION)
Stylolitic

| 
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1
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"T^~

1

'

— r~

'

J l̂ocnt PL-PUrw P-Potehtd F»-F»Oal« .
F-FjjJt C-Cuv«a K-SBuraxtod CL-diylnW z
S-Sh» u-UnduMng SM-Smooti CH-CHonu <r
8-B«Mng ST-S»pp»d R-Routfl H-HidKl ^
F-Fobwn l-lir»gU<r VR-V. Rough QRF-OrivX F*M J

ELEV

DEPTH
(FT)

433.20
48.90

432.80
49.50

426.30
55.80

422.60
59.50

R
U

N
 N

O

3

4

5

6

>
X

UJ
cc

94% I

!
100 i

!
[
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'

DISCONTINUITY DATA ^

| SS»

Is ' 8 S °

i

"

i

i

i

i

^

DEPTH SCALE: 1:2 LOGGED: 8. T1LTON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH
DRILLER: D. MAHURIN DATE: 7/12/95

TYPE AND
SURFACE

DESCRIPTION

B.I,aCL

B.I.SM.CL

B.I.R (2)

J.I.R-intact
J.I.SM
B.PL.SM

J.I.R (2)

J.I.R

B.I.R

B.I.R

J.I.R

J.I.R (2)

B.I.R

B.I.R

B.I.R (2)
J.I.R-intact

J.I.R

J.I.R-intact

B.PUSM.CL (3)

8.I.R (3)
J.PUSM.Fe

J.PL.SM (2)
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Sheet 2 of 4

COLLAR ELEV: 482.1
£: 916887.97

INCLINATION: -80
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NOTES
WATER LEVELS

INSTRUMENTATION

6/15/95 @ 13:45
End Run 3
Core loss possibly due to
wash out of clay seams in
joints

6/15/95 @ 15:00
End Run 3

6/15/95 @ 16:15
End Run 5
Stop drilling for the day
6/1 6/95® 7: 15
Began Run 6

Colder Associates



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2648
LOCATION: BHOGETON, MO

ECORD OF DRILLHOLE PZ-10
IETHOO: NX Core & water
DATE: 8/15/95- 8/16/95

RIG: CME 75
COORDINATES N:
AZIMUTH: 0

1068087.67

Sheet 3 of

COLLAR ELEV: 462.1
E: 316887.97

INCLINATION: -90

HOCK TYPE

DESCRIPTION

J-Jom PL-PUrur P-Pobh*d F*-F«Oxkte
f-ftuK c-Cuvwl K-SeuntkKd a.-Ctoylrti
S-Sh» U-Undurtttno SM-Smootl CH-CNoflt>
B-BwMng ST-StefKMd R-HouQh H-HHtod
F-Fola«on 1-lrrtgUw VR-V. Rough QHF-Orw* Ffcd

DEPTH
(FT)

ROD

DISCONTINUrTY DATA

TYPE AND
SURFACE

DESCRIPTION
$ 8

O xz Q
UJ Q
cc z

n v n N\
c (ccccr '

n r- n « *-
- N n ^ »rt «
C(E (C (EC (T

NOTES
WATER LEVELS

INSTRUMENTATION

- 64

- 66

- 72

- 74

78

• 78

«

61.3-70.4 ft
Fresh, thinly bedded, light
olive gray (5Y6/1), finely
crystalline, medium strong,
FOSSILIFEROUS LIMESTONE,
(ST. LOUIS FORMATION)
Stylolitic

70.4-75.2 ft
Fresh, thinly bedded, light
olive gray (5Y 6/1). finery
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic

@ 74.2 ft
Stiff, dark greenish gray
(5G 4/1), clay seam,
(-1/2 in. thick)
75.2-76.0 ft
Fresh, thinly bedded, medium
bluish gray (SB 5/1), micro-
crystalline, very strong,
Silicified Limestone,
(ST. LOUIS FORMATION)

406.10
76.0-77.4 ft 76 00
Fresh, medium bedded, brownish
gray (SYR 4/1), microcrystalline,
strong, DOLOMITE,
(ST. LOUIS FORMATION)
Moderately porous, (open
vugs <1 mm.) 40470
77.4-88.6 ft 77.40
Fresh, very thinly bedded,
light olive gray (5Y 6/1).'
very fine crystalline, medium
strong, LIMESTONE.
(ST. LOUIS FORMATION)
Some very thinly laminated
shaley partings

41260
69.50

408.90
75.20

B.PL.SM

B.PI_SM,CL

J.PL.SM

B.PL.SM (2)

B.I.SM

B.I.R

B.I.SM

J.PL.SM.CL

B;PL.SM

J.I.R

B.I.SM

J.PL.SM

J.PL.SM

J.I.R

J.I.R

6/16/95® 8:25
End Run 6

6/16/95® 9:15
End Run 7

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: B. TILTON
CHECKED: R. BOOTH
DATE: 7/12/95

Colder Associates



«ECORD OF DRILLHOLE PZ-10^H SN* 4 * 4

ETHOO: NX Com & water DArWRlSL COLLAR ELEV: 462.1
DATE: 8/15/99-6/16/89 COORDINATES N: 1O68O87.87 E: 916887.97

CME75 AZIMUTH: 0 INCLINATION: -90

&
- 80

- 82

- 84

- 88

»
- 88

- 90

• 92

• 94

k
- 96

ROCK TYPE

DESCRIPTION

77.4-88.6 ft.
Fresh, very thinly bedded,
light olive gray (5Y 6/1),
very fine crystalline, medium
strong. LIMESTONE,
(ST LOUIS FORMATION)
Some very thinly laminated
shaley partings

393.50
88.6-90.0 ft 88.60
Fresh, medium bedded, medium
dark gray (N4), very weak.
CLAYSTONE, (ST. LOUIS
FORMATION)

392.10
End of Record of Drillhole 90.00
at 90.0 ft.
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— T~
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1

J-Joint PL-Plan^
F-Fiufl C-Cuvxl
S-Sh» U-UnOUM
B-B*dding ST-SKpp*
F-Fobton MrrtgUw

ELEV

DEPTH
(FT)

398.10
84.00

392.10
90.00

H
U

N
 N

O
.

8

9

cc
UJ UJ

oc oooo«wni rs

! ;

P-PeWwd F»-F*O)bd*
K-Sftvoktod CL-CI«y Infl

ng SW^mocti CH-CMorit*
0 R-Rough H-HMtod

VR-V. Rough QRF<Jrav«l Ffcd

2^ Dl£

^S S S \

1 •

i

i

.CONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION

B.PL.SM

J.l.R
B.I.R

J.l.R

J.I.SM

B.I.SM

J.l.R

J.l.R (2)

u

1§E
o"1 '3

u

DEPTH SCALE: 1:2 LOGGED: 8. TILTON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH
DRILLER: 0. MAHURIN DATE: 7/12/95
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N
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E
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o o
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S « OOU>
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T
E

S
T

 O
R

IE
N

T
A

T
IO

N

NOTES
WATER LEVELS

INSTRUMENTATION

6/16/95 ® 12:00
End Run 8

6/16/95 @ 15:00
Completed drilling

-

Colder Associates



ffffffffaO* SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

SHE NAME AND LOCATION ORUUNO METHOD: BORJNG NO.

LAID
WES

OF

NORTHING: lOf
DATUM EASTING' 516"

6.25 inch I.D. Hollow Sten Auger PZ— 103— SS

SHEET

SAUPLMO METHOD: 1 OF 4

LV/'OU-RI-r-'MD SPLIT SPDDN: 2.0 inch O.D./1.5 ^ch I.D. (SP> DRUMC

T LAKE LANDriLL SHELBY TUBE^ 3.0 inch O.D./2 13/16 inch I.D. <SH> START FWBH

'LkABLL UN1I d WATER LEVEL TME TIME

THE 07:30 12:00

DATE (V*^ DATE

£!65V° ELEVATION 477.8 CASNC DEPTH *'*'̂  2^3/95

ORH RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE BEARMG

SAMPLE HAMMER

5^

3- ^

A

[.
— 4

~ 5

5~ 6

^- 7

^- 8

E~ 9

E~1°

E~ 11

r~12

K"13

h-14

5 Q

Is

i
2
3
4

2
4
4
4

1
2
2
4

1
2
3
4

2
3
5
6

1
2
2
3

I

1.6'
^O7

(SOX)

1.3-
aT

C63Z>

1.3'

Fo7

C63X)

i.a-
rs7

(90X>

2.0"
2-0-
1002)

1.71

^O7

:85X)

18'
2.0-

(90 X.)

rf R SAMPLE NUMBER
3 K AND
! D DESCRPnON OF MATERML

1 (0.0-2.0 ft.) No sanptes collected due to
1 coarse gravel placed for temporary road

(475.8) 2.0
L j (2.0-16.0 ft.) Firn, dusky yellowish
11 brown (10YR 2/2), CLAYEY SILT, trace fine
U Sand, NR, danp, (CL-ML), (LOESS)

1 I 8 4.0 ft., color changes to pale
• J yellowish brown (10YR 6/2) with noderate
•• anount of iron oxide staining

I j 9. 10.0 ft., intermittent moist zones
1 J ((2 inches thick)

f~ Below 12.0 ft., increase in iron oxide
1 staining (-50X)

t

SP

©

SP

(D

SP

©

SP

©

SP

©

SP

©
SH

®

—

REMARKS



fffffffffffftt*
LAIDLAW WASTE SYSTEMS INC.

1 SITE NAME AND LOCATION

LAIDLAV/DU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067660.40
DATUM EASTING. 516723.54 ELEVATION 477.8

DR1L RIG CME 75 - TRUCK MOUNT g

ANGLE BEARMG

SAMPLE HAMMER

9 ̂

Z~16

— 17

h
E-19

I"20

E~ 21

Z~22

I~23

~25

r~26

r~27

t-28

3 Q

7
11
10
11

1
4
3
8

a
6
10
10

1
3
6
7

15
47
50/5'

a
6
7
10

II

1.3'

ir
2^

a.o'

ioox:

i.r

t55X)

0.4-

<20X)

0.9-
2.0-

C45Z1

1.4'
2.0*

(70^)

R SAMPU

5 ' DESCRFTON

SOIL BOflfftOLE LOG
DRLUNG METHOD: BOMMO NO.

6.85 inch I.D. Hollow Stem Auger PZ— 103— SS

SHEET

SAMPLING METHOD: 2 OF 4

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) DRBJUNG

SHELBY TUBE: 3.0 inch Q.Q./2 13/16 inch I.D. (SH) START FMSH

WATER LEVEL ™* """E

TftC 07:30 12:00

DATE DATE DATE
CaSNC OB™ 2/21/95 2/23/95

URFACE CONOmONS

NUMBER
«4D

OF MATERM.

V (2.0-16.0 ft.) Firm, dusky yellowish
\ brown (10YR 2/2), CLAYEY SILT, trace fine
_N Sand. NR. damp. (CL-ML). (LOESS) <4fil g) ,fi „

(16.0-20.0 ft.) Loose to compact
yellowish orange (10YR 6/6), SILTY fine
SAND, NR, danp, (SM), (ALLUVIAL)

6 18.0 ft., Silty sand becomes moist

(457.8) 20.0
(20.0-22.0 ft.) St.ff to very stiff, pale
yellowish brown (10YR 6/2) to moderate
yellowish brown (10YR 5/4) CLAYEY SILT
with silty fine sand layers «2 inches),
WR, moist, (CL-ML). (ALLUVIUM)

(22.0-28.0 ft.) Stiff, medium dark gray
(N4), CLAYEY SILT, some thin silty fine
sand zones «1 inch), SR, damp to moist,
(CL-ML), (ALLUVIUM)

6 26.0-27.5 ft., limestone boulder or
layer encountered, first water identified
in borehole

(28.0-32.0 ft.) Stiff, greenish gray
(5G 6/1) CLAYEY SILT, trace to little
fine Sand. NR, damp, (CL-ML), (ALLUVIUM)

I

SH

SP

©

SP

SP

©

SP

©

SH

SP

(u)

SP

©

—

REMARKS

Vet zone
appears to
be isolated

o
o
o

CD Ul
O =i
-



LAIOLAW WASTE SYSTEMS INC.

SITE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 8

NORTHING: 1067660.40
DATUM EASTING: 516723.54 ELEVATION 477.8

DWLL RIG CME 75 - TRUCK MOUNT SI

ANGLE BEARMG

SAMPLE HAMMER

I

Z-31

— 32

h
f A

r-35

z~36

E~37

5-38

Z~39

Z-*1

r-*2

fc"43

E-44

S§
<ot

I?

2
4
7
9

2
4
5
11

2
7
8
11

1
3
7
11

3
4
6
15

3
5
20
11

9
19
50/5'

3
36
24
50/2'

I
1.5-
^.o•
(73*>

1.6'

ZV
(BOX)

1.8"

2^
(90X)

1.5'
2.0'

(732)

2.0'

5F

looxj

2.0'
To7

IOOX)

1.0'

2P
(30X)

o.s-
a.o-

(23X>

SOIL BOfifhOLE LOG
OfWJJNG METHOD: 80RM6 NO.

6.25 inch I.D. Hollow Sten Auger PZ— 103— SS

SHEET

SAMPLMO METHOD: 3 & 4

SPLIT SPQQN; 2.0 inch O.D./1.5 inch I.D. (SP) DRBJJNG

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START RMSH

WATER LEVEL *** TIME

Jlyj 07:30 12:00

DATE DATE DATE

CASING DEPTH 2/21/95 2/23/95

JRFACE CONDITIONS

g G SAMPLE NUMBER
3 it AND£ q ocscnpnoN OF MATERIAL

k J (28.0-32.0 Ft.) Stiff, greenish gray
11 <5G 6/1) CLAYEY SILT, -trace to little
U fine Sand, NR, danp, (CL-ML), (ALLUVIUM)

F 1 8 31.6 ft., moderate reddish brown
I — I (10R 4/6) CLAYEY nediun SAND layer (-1/2
I inch) (445.8) 32.0

vSSd 1 (32.0-47.5 ft.) Stiff to very stiff, pale
>OOll yellowish green (10G 7/2) SILTY CLAY,
OVV^M trace to little nediun Sand, NR, danp,

xvsfl (CL)

JOOd— ] 8 33.4-33.8 ft., clayey nediun grained
>OOJ sand layer, danp, (SO

I$$3=ik̂ N î J 9 36.0 ft., color varies fron very pale
^OOVjl orange (10R 8/2) to moderate yellowish
S^N l̂l brown (10R 5/4) to pale green (5G 7/3).
"^o^WW trace fine gravel

SsHCCsS-l

11SS\f \

mvyv'T i
*oOo 8 43.0 ft., extremely weathered limestone
^OvO boulder or layer encountered

MJ.

*§M

1

SP

®

SP

©

SP

@

SP

@

SP

©

SP

(fj)

SP

©

SP

(23)

—

REMARKS



LABLAW WASTE SYSTEMS INC.
SOIL LOG

LAIDLAV/DU2 RI-FS/MD
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING- 1067660.40
DATUM EASTING: 516733.54 ELEVATION 477.8

OR01JNO METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPLING METHOD:

SPLIT SPOON: 8.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

TME

DATE

CASMG DEPTH

BORMO NO.

PZ-103-SS

SHEET

4
•z.
o:

DRUJNC

START

TME

07:30

DATE

2/21/95

FMSH

TIME

12:00

DATE

2/23/95

DRILL RB CME 75 - TRUCK MOUNT SURFACE CONOT1 o
o
o

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESCRFDON OF MATERWL
REMARKS

46 4
6
8
50/3'

23
5
2
48

^50

(32.0-47.5 Ft.) StiFF to very stiFF, pale
yellowish green UOG 7/2) SILTY CLAY,
trace to little nediun Sand, NR, danp,
(CD

9 45.5 Ft., weathered limestone boulder
or layer encountered

8 47.1 Ft., thin silty Fine sand layer
<-l inch), noist

SP

(430.3) 47.5
(47.5-48.0 Ft.) Hard, dark yellowish
orange (10R 6/6), weathered SILTY

\CLAYSTONE. NR. donp, (CH) (429.8) 48.0/
6 48.0 Ft., weathered limestone boulder
encountered
(48.0-50.0 Ft.) Hard, moderate yellowish
brown (10YR 5/4) SILTY CLAY, sone
weathered limestone pieces «1 inch),
WR-SR. moist, (CD (427.8) 50.0

SP

End oF Soil Borehole Log at 50.0 Ft.

See PZ-103-SS Record oF Drillhole For
rock descriptions

p

I

IT.a-

1

CD
CU

M
a.

(Q LU
O i



PROJECT: LAIDLAW/FU-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

ECORD OF DRILLHOLE PZ-1 03-

OWE 73

NX Con & water
2/21/95-2/22/93 s N: 1067860.4

Sheet 1 of 7

COUARELEV: 477.8
E: 518723.5

INCLINATION: -90
ROCK TYPE

A OESCRIPT10N

j-joim
F-FmJI
S-Sf»af
B-BMding
F-FoUSon

PL-Plan*
C-Cirmd
U-UndUDkig
ST.St*pp*d
l-ltr*gJat

P-Pofeh*d
K-Storafctod
SM-Smoo»t
fl-Routfl
VfVV. Routfi

F^F.Owl.
CL-Olymfl
CH-CMam*
H-H<dM
ORf-Gnwl Fix)

ELEV

(FT)

BOO

ssss

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCFUPTION

a

^

I1

§1!

I 8o. z

o o o o
3SSSS

NOTES
WATER LEVELS

INSTRUMENTATION

• 48

- 50

0.0-50.0 ft.
See Soil Borehole Log
PZ-103-SS
50.0-51.5 ft
No samples collected

428.30 428.30

52

- 54

- 58

• 60

• 62

»

51.5-62.7 ft. 51.50
Moderately weathered, medium
bedded, yellowish gray
(5Y 8/1), medium crystalline,
weak to medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolites with iron oxide
staining
53.4-53.9 ft
Pinkish gray (SYR 8/1),
sitetone layer

54.7ft.
Oxidized pyrite nodules
(<3 mm.)

56.4ft
Vertical calcite filled vein
(4 in.)
57.0ft
Calcite filled vein at
90 degrees (1 in. thick)

51.50

Core Loss

J.I.R

41880

62.7-62.9 ft
Extremely weak, greenish gray
(5GY 6/1), glauconrte clay
layer 414.90

J.I.R

J.I.R.CL

J.I.R (2)

J.PL.R

62.9-71. Oft. 82.90
Highly weathered, medium
bedded, moderate yellowish
brown (10YR 5/4), fine
grained, weak, ARGILLACEOUS
SANDSTONE. (ST. LOUIS
FORMATION)

Core loss possibly from
51.5-52.7fLinhighry
fractured rock and clay
zones on top of bedrock

59.0-60.0 ft
Five breaks that had been
spun

Core Loss

Core loss in soft
formation or possible
open void

DEPTH SCALE: 1:2
DRILLING CONTRACTOR:
DRILLER: 0. MAHURIN

LAYNE-WESTEHN
LOGGED: B. T1LTON
CHECKED: W. HERST
DATE: 3/13/93

. _
~= Goldfir ASSOClatGS



PROJECT: UUOLAWmt-F3
PROJECT NO: 943-2848
LOCATION: BFHDGETON. MO

ECORD OF DRILLHOLE
NX Cote & water

,TE: 2/21/95-2/22/99
CME75

S N: 1067B6O.4

Sheet 2 al 7

COLLAR ELEV: 477.8
E: 318723.5

INCLINATION: -SO

ROCK TYPE

DESCRIPTION

NOTES
WATER LEVELS

INSTRUMENTATION

- 84

- 70

- 72

- 74

- 78

- 78

»
80

62.9-71.Oft
Highly weathered, medium
bedded, moderate yellowish
brown (10YR 5/4), fine
grained, weak. ARGILLACEOUS
SANDSTONE. (ST. LOUIS
FORMATION)

66.0-66.5 ft
Highly weathered, dark .., -_
yellowish orange (10YR 6/6)*
extremely weak. SILTSTONr
layer

Core loss in soft
formation or possible
open void

69.6ft
Very sort dark yellowish
orange (10YR 6/6). clay layer
(2 in. thick)

71.0-71.7 ft
Slightly weathered, medium
bedded, dark greenish gray
(5GY 4/1). very fine
crystalline, medium strong,
DOLOMITIC LIMESTONE,
moderate porosity, (ST. LOUIS
FORMATION)
71.7-78.7 It
Highly weathered, thinly
bedded, medium dark gray (N4)
to grayish black (N2), very
weak, CLAYEY SILTSTONE.
(ST. LOUIS FORMATION)
Some disseminated pyrite. some
thin layers of claystone

Run 3 stopped short bit
plugged off in claystones

2/21/95 @ 16:00
Stopped drilling in
Run 3
2/22/95 @ 7:30
Began Run 4

75.6-76.3 ft
Brownish gray (SYR 4/1),
argillaceous LIMESTONE
ayer

78.7-87.5 ft 399.1
Fresh, thickly bedded, light 78.70
olive gray (5Y 6/1), micro-
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

397.80
80.00

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: B. TILTON
CHECKED: W. HERST
DATE: 3/13/95

Colder Associates



PROJECT: LWDLAW/W-F3
PROJECT NO: 943-2848
LOCATION: BRIOGETON. MO

ECORD OF DRILLHOLE PZ-103-S
ID: NX Cora & water

FATE: 2/21/93-2/22/99
CME75

N: 1067660.4

SNwt 3 of

COLLAR ELEV: 477.8
E: 3187215

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Jorn
e-fmjt
S-Sh«v
B-B«klng
F-Fotaoon

PL-Ptarai
C-Cuv»d
U-UndUMng
ST-Stipp*d
1-lrragOv

SU-Smooth
H-Rough
VR-V. Rough

F»-F*O>od>
CL-O»ylrtl
CH-CMOft*
H-Hutod
OHF-Ownl Fled

ELEV

DEPTH
(FT)

ROD

DISCONTINUrTY DATA

TYPE AND
SURFACE

DESCRIPTION

i a
UJ Q

£ ?at

£
'in , .coca

a
2 I
*~ *tZ Q

a. z

O O O O

5SSS

NOTES
WATER LEVELS

INSTRUMENTATION

• 80

- 84

- 86

• 88

- 90

- 94

»

80.0-81.2 (t 80.00
Thinly laminated, olive gray
(5Y4/1). CLAYEY SILTSTONE
layer

396.60
78.7-87.5 ft 8120
Fresh, thickly bedded, light
olive gray (5Y 6/1), micro-
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolrtic

381.80
38.00

87.3-87.5 ft.
Soft, greenish gray
(5GY 6/1), glauconite Clay

B7.2l03.8fl
Fresh, thinly bedded, light
olive green (5Y 6/1) to olive
gray (5Y 4/1), very fine
grained, medium strong,
ARENACEOUS DOLOMITE.
(ST. LOUIS FORMATION)
Trace disseminated pyrite
89.0-91.5 ft
Moderate porosity, open vugs
(<3 mm.), glauconite in some
vugs(<1%)
90.4ft
Thin sil'ic'ified zone
(-1/2 in.)

383.30
94. SO

J.PUSM.CL (2)

B.PLSM

J.I.R.CL

J.I.R (2)

J.PLSM

J.PL.SM

J.PUSM.CL

J.I.SM (2)

9:45
Stopped Run 5 short, bit
plugged off

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTEHN
DRILLER: D. MAHURIN

LOGGED: B. TILTON
CHECKED: W. HERST
DATE: 3/13/95

Colder Associates



^^ECORD OF DRILLHOLE PZ-103-̂ ^ SN* 4 <* 7
PROJECT: LAIOLAW/RJ-FS B^̂ ^MTHOO: NX Cora 1 water OAT^^^B COLLAR ELEV: 477.6
PROJECT NO: 943-2848 D^^^BATE: 2/21/93-2/22/99 CCCnV^^RN: 1067660.4 E: 316723.3
LOCATION: BMDGETON, MO DRV CME 7S AZMLrt̂ ^ INCLINATION: -90

*
F
- 96

- 98

- roo

- 102

»
- 104

- 108

- 108

• 110

•

ROCK TYPE

DESCRIPTION

87.5-103.8 ft
Fresh, thinly bedded, light
olive green (5Y 6/1) to olive
gray (5Y 4/1). very fine
grained, medium strong.
ARENACEOUS DOLOMITE.
(ST. LOUIS FORMATION)
Trace disseminated pyrite

101 3-103 6 ft

374.00
103.8-105.6 ft 103.80

yellowish brown (10YR 6/2) to

medium crystalline, medium
strong, DOLOMITIC LIMESTONE.
(ST LOUIS FORMATION)

105.6 ft ?£ TO

Ctaystone layer, (-1 in.

105.7-107.2 ft
Fresh, thickly bedded, olive
gray (5Y 4/1), finely grained,
strong. ARENACEOUS 370.60
DOLOMITE. (ST. LOUIS 107.20

107.2-109.6 ft

yellowish brown (10YR 6/2).
finely crstalline, medium
strong, DOLOMITIC LIMESTONE,
(ST LOUIS FORMATION)
Trace disseminated pyrite

109 6-128 4 ft
Fresh, medium bedded, olive

crystalline, medium strong to
strong, LIMESTONE.
(ST. LOUIS FORMATION)
Stylolites common, some
glauconite stringers

G
R

A
P

H
IC

 L
O

G

TT

__

J-Joint PL-Pbrar
F-F«jt C-Cuvid
S-ShMf U-UndUn
B-B*ddng ST-Supcx
F-Foboon MrrtgiJir

ELEV

DEPTH
(FT)

373.30
104.50

R
U

N
 N

O
.

7

a

u,5
§0 ROD
"2

t t oooo
09«» vrsi r

08% I

100 I
%

P-PoWwd F»-F« OxkK ,„
K-Sknktod Ct-O l̂nH z

Ing SU-Smooti CH-O*xit» £
Kl R-RouoTI H-HMtod y

VR-V. Rough QRF-Olv* F*<d K

H^ DIE

2 o euj
u "• *S«
< £ »s83 s

.^S S S \

'

•

i

•

i
i

•

•
<

i

•

•

•

>CONTINUrrY DATA S

TYPE AND
SURFACE

DESCRIPTION

J.I.R

J.I.SM
J.I.R
J.I.R

J.P.SM

J.P.SM

J.P.SM

B.I.SM.CL

J.U.SM

J.PL.R

J.PUSM-healed
with calcite

J.U.SM

J.I.SM.CL

G
R

A
P

H
IC

LO
O

S
W

F
"

M
W

 
v

I
t—

D Ul O
Z £ Z

en

S 0
uloc oc

1 1|£ 552 1

1
lii

j a

s _s &
z Q
2
— Q

Z

o
D >n o o m

VssVs

T
E

S
T

 O
R

IE
N

T
A

T
IO

N

NOTES

WATER LEVELS
INSTRUMENTATION

-

DEPTH SCALE: 1:2 LOGGED: B. TILTON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST GOlder ASSOClatCS
DRILLER: 0. MAHURIN DATE: 3/13/9S



^^ECORD OF DRILLHOLE PZ-103-S^^
PROJECT: LAIDLAW/FB-FS B^̂ ^KTHOD: NX Cora & water OATL^^^B
PROJECT NO: 943-2848 C^̂ ^BlTE: 2/21/95-2/22/83 COOf̂ ^^Vig: 1067660.4
LOCATION: BfUDGETON, MO DH f̂F CME 79 AZlMUfl̂ ^

*- 112

- 114

- 118

- 118

j- 120

• 122

- 124

- 128

fc

ROCK TYPE

DESCRIPTION

112.0-1 13.5 ft.
Becomes argillaceous
109.6-1 28.4 ft
Fresh, medium bedded, olive
gray (5Y 4/1). micro-
crystalline medium strong to
strong LIMESTONE.
(ST. LOUIS FORMATION)
Stylolites common some
glauconite stringers

119.2-124.0 ft.

than 2 in. thick

120.0-120.5 ft.

Two stylolites

G
R

A
P

H
IC

 L
O

G

•JrJ

_ , •-

,J

J-Jort PL-Ptarur
F-F*Jt C-Cuv*d
s-Sh«* u-UndUB
B-BMdng ST^upcx
F-Fotaton l-Unguv

ELfV

DEPTH
ffT)

363.30
114.50

353.30
124.50

R
U

N
 N

O
.

8

9

10

£
UJ UJ

§§ ROD

S oooo
BWCM 0

100
X

100 L% B

100 1
X 1

P-PoWwd F*-F* OMot
K-StanMM CL-Cby Irtl ;

ng SU-Smooti CH-C«ort« c
d R-Routfi limited (

VR-V. Roucfl ORF-Oavd FIM h

ffl ^ DISCONTlNUrrY DATA !J

P O C Ml
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PROJECT: LAIOLAW/RI-FS
PROJECT N& 943-2648
LOCATION: BRIDGETON. MO

*
I
- 128

- 130

• 132

- 134

•- 138

- 138

• 140

- 142

ROCK TYPE

DESCRIPTION

349.40

128.4-133.9 ft. 128-*°
Slightly weathered, thickly
bedded, light olive gray
(5Y 6/1), fine grained, medium
strong, ARENACEOUS
DOLOMITE. (ST. LOUIS
FORMATION)

343.90
133.9-136.5 ft 133.90
Fresh, medium bedded, light
olive gray (5Y 5/2), micro-
crystalline to fine
crystalline, medium strong.
LIMESTONE, (ST. LOUIS
FORMATION)
Trace disseminated pyrite,
some thin veins of calcite

341.30
136.5-139.7 ft 13650
Slightly weathered, thickly
bedded, light olive gray (5Y 6/1).
very fine grained,

DOLOMITE. (<1 in.),
(ST. LOUIS FORMATION)
Thin Limestone layers

338.10
139.7-142.3 ft 139 .70
Slightly weathered, medium

strong, DOLOMITIC LIMESTONE.

335.50
142.3-144.3 ft 1*2.30
Fresh, thickly bedded, light
olive gray (5Y 6/1). micro-
crystalline, strong,
LIMESTONE, (ST. LOUIS
FORMATION)
144 0-144 2 tt
Soft, grayish green (5G 5/2).
glauconitic clay layer
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TYPE AND
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2/22/95 16:45
Stopped drilling on
Run 10
2/23/95 7:40
Resumed drilling
Measured water level at
52. 1 5 ft. below ground
surface

Highly broken rock.

Solder Associates



^^ECORD OF DRILLHOLE PZ-103-̂ ^ she* 7 o. 7
PflttlFCT: LAim.AW/B.FS B^̂ ^BTHQO: NXCam&<Ml>. HATl̂ ^B COLLAR ELEV: 477.8
PROJECT NO: 043-2848 DJ^^^VkTE: 2/21/85-2/22/95 COO^^^H N: 10S78S0.4 E: 918723.9
LOCATION: BROGETON, MO odStf CME 79 A2MUTF^O INCLINATION: -00

t
- 144

- 146

- 148

• 190

»V
- 132

- 194

- 196

• 198

ROCK TYPE

DESCRIPTION

333.90
End of Record of Drillhole ' «*-30
at 144.3 ft.
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2/23/95 @ 9:00
Finish drilling corehole.
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LAIDLAW WASTE SYSTEMS IMC.
SOIL LOG

SITE NAME AND LOCATION

LAIDLAV/OU8 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 8

DATUM
NORTHING: 1066993.15
EASTING: 516880.50 ELEVATION 488.3

DRUJNG METHOD:

4.25 inch I.D. Hollo* Sten Auger

SAMPUNQ METHOD:

SPLIT SPDDN. 8.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch O.D./8 13/16 inch I.D. (SH>

WATER LEVEL

TIC

DATE

CASMG DEPTH

BORMO NO.
PZ-104-KS

SHEET

or
ORUJNG

START

THE

15:40

DATE

2/18/95

FMSH

TIME

17:58

DATE

8/18/95

ORUL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
O
o
o

OL
O

ANGLE BEAflMG

SAMPLE HAMMER

SAMPLE NUMBER
AMD

omaapnoN OF MATERW.
REMARKS

i— 2

— 4

— 5

- 6

- 7

- 8

— 9

1.6'
8.0'

(802)

1.2-

1.5'

s.o-

0.9'

i.r
Z.O'

<532)

1.1-
2.0'
:55X)

121
8.0'

(60M

(0.0-2.4 Ft.) Stiff, dark yellowish brown
OOYR 4/3), honogenous, CLAYEY SILT,
rootlets, NR, noist, (ML-CL), (LOESS)

(8.4-7.0 ft.) Soft to firn, dusky yellowish
brown (10YR 8/8), homogenous, CLAYEY SILT,
NR, noist, (ML-CL), (LDESS)

(7.0-15.4 ft.) Stiff, light olive gray
(5Y 6/1) to light brown (SYR 5/6),
honogenous, nottled CLAYEY SILT, NR,
donp, (ML-CL), (LOESS)

SP

©

2/18/95 - 15:40
Began drilling

SH

0

in
o^
-x
(VI

1

SP

©

SP m
o



LAIDLAW WASTE SYSTEMS INC.
SOIL BoBlOLE LOG

STE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING^ 1066993.15
DATUM EASTING' 516830.50 ELEVATION 482.3

DRUJNQ METHOD:

4.25 inch I.D. Hollow Stem Auger

SAUPUM METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

THE

DATE

CASMO DEPTH

aOMNO NO.

P2-104-KS

SHEET

2 or 3
DMLLMG

SWRT

15=40

DATE

2/12/95

FINISH
THE

17:58

DATE

2/12/95

DWLL R« CME 75 - TRUCK MOUNT SURFACE CONOmONS

ANGLE BEARM6

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESCRPtlON OF MATERUL
REMARKS

— 16

— 17

19

F—20

— 21

22

— 23

— 24

— 25

— 26

— 27

29

1.7-
zv
:asx>

2.0"
<80X>

1.1'
ZV

[33X1

a.o-

1.6'
rs7

(SOX)

I

Ii

C7.0-15.4 Ft.) StifF, light olive gray
, <5Y 6/D to light brown <5YR 5/6),
1 homogenous, nottled CLAYEY SILT, NR,
Idanp, (ML-CL), (LOESS)

C466.9) 15.4

(15.4-20.8 Ft.) Compact, light gray (N7),
homogenous, SILT, NR, dry, (ML), (LOESS)

r®

(461.5) 20.8
(20.8-22.4 Ft.) StiFF, light olive gray
(5Y 6/1), homogenous. CLAYEY SILT, SR,
dry, (CL-ML), (LOESS)

(459.9) 22.4
(22.4-23.31 Ft.) Compact, pale yellowish
brown (10YR 6/2), homogenous, SILTY
coarse SAND, NR, dry, (SM), (ALLUVIUM) (459.0) 23.3
(23.31-24.8 Ft.) Compact, light olive
gray (5Y 6/1), homogenous, SILT, NR, dry,
(ML), (ALLUVIUM)

(457.5) 24.8
(24.8-31.0 Ft.) Compact to StiFF, medium
gray (N5), stratiFied very Fine SAND and
CLAYEY SILT, NR, dry, (SO, (ALLUVIUM)

6 28.0 Ft., 5-6 inch clayey silt layers,
<0.5-2.0 inch Fine SAND layers



LAIOUAW WASTE SYSTEMS 1HC.
SOIL LOG

SITE NAME AND LOCATION

LAIDLAW/QU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 3

NORTHING-. 1066993.15
DATUM EASTING: 516830.50 ELEVATION 482.3

DRUM METHOD:

4.25 inch I.D. Hollow Sten Auger

SAUPLMO METHOD:

SPLIT SPDQN. 8.0 inch O.D./1.5 inch I.D. CSP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVtL

DATE

CASMG DEPTH

BORMO NO.

PZ-104-KS

SHEET

3

DRUMG

START

THE

15=40

DATE

2/12/95

FNSH
TIME

17:58

DATE

2/12/95

DRU. RKJ CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANCLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESCRPnON OF MATERML
REMARKS

— 31

33

— 34

— 35

^36

38

39

40

41

42

43

6
17
28
52

1.6- C24.8-31.0 ft.) Conpact to Stiff, nediun
gray (N5>, stratified very fine SAND and
CLAYEY SILT, NR, dry, CSC), (ALLUVIUM)

<451.3) 31.0
C31.0-33.1 ft.) Conpact, mediun dark gray
<N4), homogenous, f-n SAND, trace
Silt and Clay, NR, noist, (SP), (ALLUVIUM)

8 28.0 ft., 6 inch clayey silt layer,
<0.5-2.0 inch fine SAND layers

(449.2) 33.1
(33.1-36.0 ft.) Very stiff, light gray
(N7), homogenous. SILTY CLAY, NR, dry,
(CD, (WEATHERED BEDROCK)

(446.3) 36.0
End of Soil Borehole Log at 36.0 ft.

See PZ-104-KS Record of Drillhole for
rock descriptions



^^ECORD OF DRILLHOLE PZ-104-J^ SN»» i a 2«
PROJECT: LAIDLAW/W-F3 E^̂ ^KTHOD: NX Core & water DA^̂ ^Bl. COLLAR ELEV: 482.3
PROJECT NO: 943-2648 O^̂ HbATE: 9/22/99-6/4/93 COO^^Ks N: 1066993.19 E: 916820.90
LOCATION: BRKX3ETON, MO DfflPK: CME 75 AZIMOTTr 0 INCLINATION: -00

k| Q. *—

fS

• 32

• 34

- 36

- 38

»
- 40

- 42

• 44

- 48

k

ROCK TYPE

DESCRIPTION

0.0-36.0 ft
See Soil Borehole Log
PZ-104-KS
36.0-38.0 ft.
No samples collected

444.30
38.0-84.7 It M 00

yellowish brown (10YR 6/2),
r-m grained, medium strong.
LIMESTONE, (ST. LOUIS

44.9-45.0 ft
Clay layer ^7OQ
45.3-46.6 ft. 4530
Clay layer

435.70
46.60
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TYPE AND
SURFACE

DESCRIPTION

'

J.PL.SM
J.PLR (2)

J.PL.H

J.PURCL

J.PL,R.Fe

J.PUSM.CL

J.PLSM.CL
J.P.RCL

J.I.R.Fe

J.I.KFe
J.PURFe

J.PURCL

J.PL.SM.CL
J.I.RCL

J.C.RFe
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WATER LEVELS

INSTRUMENTATION

-

5/2Z/95 @ 14:00
Began drilling

5/22/95 @ 14:40
End of Run 1
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DEPTH SCALE: 12 LOGGED: D. ALLOWAY ,
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON fj- taOlder ASSOCIatCS
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JJKCORD OF DRILLHOLE PZ-104-r̂ ^ SN* 2 * 24
PROJECT: LAIDLAW/R-F3 B^^^BrHOO: NX Com 4 water DATL^^^B COLLAR ELEV: 482.3
PROJECT NO: 943-2848 DP^^HATE: 5/22/95-8/4/95 COOfil̂ ^B N: 1066991.15 E: 91882a50
LOCATION: BROGETON, MO DRIlCTlG: CME 75 AZIMUTH: 0 INCLINATION: -90

i
1 W

- 48

- 50

• 52

• 54

1
- 56

- 58

- 60

- 82

•

HOCK TYPE

DESCRIPTION

38.0-84.7 ft
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).

LIMESTONE. (ST. LOUIS
FORMATION)

Stytolites common, very thirty

53.S63.0 ft.
Joints have approximately
1/2 in. of clay

•

61.9-S2.6ft.
Abundant argillaceous partings

62.6 .̂7 ft.
Clay layer
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CONTINUITY DATA V

TYPE AND
SURFACE

DESCRIPTION

J.PL.SM.CL

J.PL.SM.CL (3)

J.PL.SM.CL
J.I.R

J.PUSM.CL

J.PL.SM.CL

B.PLSM (3)

J.I.R (4)

J.PL.SM.CL (7)

J.PUSM.CL (2)

J.PL.SM.CL (4)

J.PL.SM.CL (2)

J.PL.SM.CL (4)

J.PL.SM.CL (4)

J.I.R.CL
J.PL.R

J.PUSM.CL

J.PUSM.CL (2)
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DEPTH SCALE: 12 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON
DRILLER: 0. MAMURIN DATE: 7/13/95
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5/22/95 @ 16:00
End of Run 2

5/22/95 @ 17:00
End of Run 3

Colder Associates



^^CORD OF DRILLHOLE PZ-104-K^^ s^ 3 „ 24
PROJECT: LAIOLAW/F9-F3 Bf̂ ^^BrHOD: NX Core & water DATl̂ ^^B COLLAR ELEV: 482.3
PROJECT NO: 943-2848 DR^HBATE: 5/22/95-6/4/95 COOfiî PR N: 1066993.15 E: 516820.50

| LOCATION: BRKX3ETON, MO ORILLRIG: CME 75 AZIMUTH: 0 INCLINATION: -90

t1 UJ
a

- 64

- 66

- 68

- 70

»
- 72

- 74

- 76

• 78

•

HOCK TYPE

DESCRIPTION

Fresh, medium bedded, pale
yellowish brown (10YR 6/2).
1-m grained, medium stiong.
LIMESTONE. (ST. LOUIS

@ 65.6 ft.
Chert layer

67.3-73.0 ft.
Stytolrtes common

73.4-83.3 ft.
Abundant argillaceous partings

79.1-79.2 ft.
Clay layer
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TYPE AND
SURFACE

DESCRIPTION

J.PL.SM

J.PL.SM.CL

J.PL.SM

J.PL.SM.CL (2)

J.PL.SM.CL

J.I.R

B.I.SM

J.PL.SM.CL

J.PL.SM.CL

J.PL.SM.CL

J,PL,SM,CL

J.PUSM.CL

J.PUSM.CL (2)
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5/22/95 @ 17:45
End of Run 4
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PROJECT: LAIDLAW/Rt-FS
PROJECT NO: 943-2848
LOCATION: BF8DGETON, MO
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DESCRIPTION

38.0-84.7 ft.
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
r-m grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

84.7-84.9 ft.
Medium light gray (N6),
fine grained, SANDSTONE
layer, (ST. LOUIS
FORMATION)

84.9-91. 4 ft
Slightly weathered, medium
bedded, pale yellowish brown
(10YR 6/2). f-m crystalline,
medium strong, LIMESTONE
(ST. LOUIS FORMATION)
Calcite filled fractures,
clay filled fractures
86.3-86.6 ft.
Clay layer

390.90
91.4-91. 9 ft 91.40
Slightly weathered, thinly ,„ ...

fine grained, medium
strong, SANDSTONE.
(ST. LOUIS FORMATION)
Thickly laminated clay layers
91.9-103.0 ft.

to fine grained, medium
strong. LIMESTONE, (ST. LOUIS
FORMATION)
Abundant argillaceous layers
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5/22/95 @ 18:30
End of Run 5
Ended drilling for the
day
5/23/95® 7:25
Began drilling

Core Loss, possible soft -
rock

5/23/95 ® 8:30
End of Run 6
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PROJECT: LAJDLAW/W-FS BO^^AnOO: NXCore&watw OATUÎ ^H COLLAR ELEV: 48^3
PROJECT NO: 843-2848 DFfl̂ ^HfrE: S/22/9S • 9/4/99 COORD^M^N: 1066993.13 E: 916820.90
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HOCK TYPE

DESCRIPTION

91. 9-103.0 ft-

(10YR 6/2), m'crocrystalllne
to fine grained, medium
strong, LIMESTONE. (ST. LOUIS
FORMATION)

101. 1-103.0 ft
Abundant chert

379.30
103.0-108.0 ft. '03.00
Slightly weathered, thickly
laminated, medium dark gray
(N4), fine grained, very
weak. SILTSTONE grades to
sandy SILTSTONE with depth,
(ST. LOUIS FORMATION)

374.50
10780

108.0-1 18.2 ft
Fresh, medium bedded, light

grained, medium strong.
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)
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PROJECT: LAIDLAVWRI-FS BO]
PROJECT NO: 943-2848 Oft
LOCATION: BRIDGETON. MO OR1
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ROCK TYPE

DESCRIPTION

108.0-1 18.2 ft
Fresh, medium bedded, light
olive gray (5Y 6/1). fine
grained, medium strong,
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)
Stylolites present

364.10
118.2-1 19.8 ft. "8-20
Slightly weathered, medium
bedded, olive gray (5Y4/1),
medium grained, medium strong,
DOLOMITE. (ST. LOUIS
FORMATION)

362.50
119.8-121.7fL "98°
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),

strong. LIMESTONE. (ST. LOUIS
FORMATION)

121. 7-123.2 ft.
Fresh, medium bedded, light
olive gray (5Y 6/1). m-c
grained, medium strong.
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)

yellowish brown (10YR 6/2),
medium crystalline, medium
strong. LIMESTONE. (ST. LOUIS
FORMATION)
Pyrite at contact
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PROJECT: LAIDLAW/R-FS
PROJECT NO: 943-2848
LOCATION: BPJDGETON, MO
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ROCK TYPE

DESCRIPTION

123.2-133.8 ft
Fresh, medium bedded, pale
yellowish brown (10YH 6/2).
medium crystalline, medium
strong, LIMESTONE, (ST. LOUIS
FORMATION)
Pyrite at contact

348.50
133.8-135.3 ft '33.80
Slightly weathered, thinly
bedded, light olive gray (5Y 6/1)
fine grained, weak. SANDSTONE.
(ST.1OUIS FORMATION)
Thickly laminated,
argillaceous layers M7M

135.3-1 37.5 ft 135.30
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
fine grained medium strong
LIMESTONE, (ST. LOUIS
FORMATION)
Stylolitic

137.5-140.0 ft
Fresh, thinly bedded, pale

fine grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Includes fine sand and silt

140.0-144.7 ft
Fresh, thickly bedded, pale
yellowish brown (10YR 6/2),
fine grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Stylolitic
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PROJECT: lAIDLAW/RI-FS
PROJECT NO: 043-2848
LOCATION: EWDGETON, MO
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ROCK TYPE

DESCRIPTION

144.7-149.2 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). f-m
grained crystalline,
medium strong, ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)

149.2-15£2fl
Fresh, medium bedded, pale
yellowish brown (10YR 6/2) to
medium gray (N5), fine
crystalline, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolrtes and argillaceous
partings common

152.3-154.6 ft.

olive gray (5Y6/1), f-m
grained, medium strong.
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)

154 6-162 3 ft.
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
fine grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Stylolitic, argillaceous
partings
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PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BROGETON. MO
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^76

ROCK TYPE

DESCRIPTION

160.2-161.2 ft
Abundant clay zones, slightly
weathered rock

162.3-167.6 ft '̂x
Fresh, medium bedded, grayish
orange (10YR 7/4), f-m

ARENACEOUS LIMESTONE.
(SALEM FORMATION)

167.6-171.7 ft
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),

ARGILLACEOUS LIMESTONE,
(SALEM FORMATION)

171.7-185.0 ft

yellowish brown (10YR 6/2).
f-m crystalline, medium
strong. LIMESTONE,
(SALEM FORMATION)

175.3-190.1 ft
Abundant argillaceous layers
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Inferred top of SALEM
FORMATION
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End of Run 14
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End of Run 15

DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON GOldef ASSOCiatCS
DRILLER: 0. MAHURIN DATE. 7/13/93



RECORD OF DRILLHOLE PZ-104-KS
PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2640
LOCATION-. BROGETON, MO

ROCK TYPE

DESCRIPTION

NXCore&vrater
TE: 5/22/99 • 8/4/95
CME75
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TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

- 178

• 178

- 180

- 182

- 184

- 186

• 188

• 190

171.7-185.0lit
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
fine to medium crystalline,
medium strong. LIMESTONE.
(SALEM FORMATION)

178.4-185.0 ft
Abundant chert layers and
nodules

185.0-186.7 (L
Fresh, thickly bedded, pale
yellowish brown (10YR 6/2).
fine grained, medium strong,
ARGILLACEOUS LIMESTONE.
(SALEM FORMATION)
Chert nodules abundant

186.7-189.0 ft.
Slightly weathered, thinly
bedded, medium gray (N5). fine
and medium grained, medium
strong LIMESTONE, (SALEM
FORMATION)
Abundant argillaceous partings
and layers

189.0-197.2 ft
Fresh, thinly bedded to
thickly bedded (with depth),
pale yellowish brown (10YH 6/2),
f-m grained, medium strong,
ARGILLACEOUS LIMESTONE,
(SALEM FORMATION)
Abundant chert nodules

18

296.10

J.PL.SM

J.PL.R

J.PL.R

B.PL.SM.CL

B.PL.SM.CL (2)

5/23/95® 16:45
End of Run 16
Finished drilling for the
day
5/24/95 @ 7:30
Began drilling Run 17
Water level before
drilling® 112.0ft.
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RECORD OF DRILLHOLE
PROJECT: LAIOLAW/n-FS
PROJECT NO: 943-2040
LOCATION: BRKX3ETON, MO

NX Com & water
iTE: 3/22/93-0/4/93
CME75

1066993.13

Sheet lid 24

COLLAR El£V: 482.3
E: 316820.30

INCLINATION: -SO

ROCK TYPE

DESCRIPTION

.Worn
f-FMjt
S-ShMT
B-BMtdng
F-Fotolton

PL-PlKW
C-Cuv»d
U-UndUl»ig
ST-Sttep*d
l-lngute

P-Pofchtd

SU-Smootl
R-Ftoutfl
VH-V. Routfi

F*-F«CMd*
CU-Cl»y Irtl
CH-CttoflM

QRF-Qrjv* Ftod

ELEV

DEPTH
RQO

DISCONTINUrTY DATA

TYPE AND
SURFACE

DESCRIPTION

r
ill

i fi
UJ O

\ E 8

O

2 f

o "» o a trt««•#>»*•

NOTES
WATER LEVELS

INSTRUMENTATION

-192

• 194

-198

- 190

•200

•202

-208

189.0-197.2 ft.
Fresh, thinly bedded to
thickly bedded (with depth),
pale yellowish brown (10YR 6/2).
f-m grained, medium strong.
ARGILLACEOUS LIMESTONE.
(SALEM FORMATION)
Abundant chert nodules

197.2-204.0 ft.
Fresh. thicMy bedded, pale
yellowish brown (10YR 6/2) and
medium gray (N5), fine
grained, medium strong,
LIMESTONE. (SALEM
FORMATION)
Abundant large, strong
nodules and layers of chert

204.0-222.7 It
Fresh, medium bedded, grayish
orange (10YR 7/4). medium
crystalline, medium strong,
LIMESTONE. (SALEM
FORMATION)
Silicified zones and abundant
chert

17

288.10
194.20

281.70

_u

J.PL.SM.CL

J.PL.SM.CL
J.PL.SM

J.I.R

J.PL.R

J.PL.SM (3)

J.PL.SM

5/24/95 ® 8:40
End o» Run 17

5/24/95® 10:15
End of Run 18

DEPTH SCALE: 12
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: 9. TILTON
DATE: 7/13/95

Colder Associates
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^^ECORD OF DRILLHOLE PZ-1 04-K^^
PROJECT: LAIDLAW/H-FS B^^^WXOD: NX Coma water DATU^^ Î
PROJECT NO: 943-2848 DJ^^^HATE: S/22/9S - 6/4/9S COOfll̂ ^
LOCATION: BROaETON, MO ORlCMG: CME 75 AZIMUTH: 0

k
r

-208

-210

•212

-214

»
-216

-218

•220

•222

h224

HOCK TYPE

DESCRIPTION

204 0-222.7 ft.
Fresh, medium bedded, grayish

LIMESTONE. (SALEM
FORMATION)
Sillcified zones and abundant
chert

G
R

A
P

H
IC

 L
O

G
i :

'

1

!3_

-f~

JOoirn PL-PUrw
F-FaJl C-Cuvxl
3-Shiw U-UndLiffl
B-B«)dng ST-Supp*
F-Foincn -irregLtor

ELEV

DEPTH
(FT)

273.10
209.20

270801 1270.80
211.90

222.7-228.0 ft.
Slightly weathered, medium
bedded, grayish orange
(10YR 7/4) coarse

'crystalline, weak.
FOSSILIFEROUS LIMESTONE.
(SALEM FORMATION)
Highly silicious, argillaceous

ii
:
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-i —

i

"I —
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i

X
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'

*
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211.30

268.40
213.90

263.50
21860
263.10
219.20

R
U

N
 N

O
.

19

20

21

22

>-
X

UJ UJ

88 BQD

1 ss?s

M%m

-ll-
MVflS^H

1<»%^^^B

1
I

82% j

100 B

P-Pobrt*d ft-ftCraOt .
K-SMrakM Cl-Ctay mfl z

ng SM-Snooti CH-CMonM £
d R-Routfi H-HMtod ^

VR-V. ttoufl QRF-OlK* Ftod ^

H>- OIS

g£ 1a-
Ig r § 8 5 §
.-.-£ Z S

(

(

1

1

1

CONTINUITY DATA £

TYPE AND
SURFACE

DESCRIPTION

J.PL.SM

J.PL.SM (2)

J.PL.SM (2)

J.I.H

J.PL.SM (2)

Core Loss

B.PL.SM (2)
G

R
AP

H
IC

LO
G

S
W

 
F
"

U
W

 
v

N: 1066993.15

f S

3 i a 9
3 UJ Q 1-
E I 2 Z

« g

5 ^ 0
CC K 0£

J\ irt » rt fV\ - (M «•
i ) dear ir <r 1 ccn a

|
1i !
i|l

1
1

Sheot 12 of 24

COLLAR ELEV: 482.3
E: 516820.50

INCLINATION: -00

H
4

J
O
°

U
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IN

D
E

X
<

P
">

T
E

S
T

 O
R

IE
N

T
A

T
IO

N

NOTES
WATER LEVELS

INSTRUMENTATION

5/24/95® 11:40
End of Run 19

Core Loss

Core Loss, washed out
5/24/95 @ 13:20
End of Run 20

Core Loss (clay 7)
5/24/95 @ 14:00
End of Run 21

> 10 mechanical
breaks/foot

DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON GOIOGT ASSOClatCS
DRILLER: D. MAHUR1N DATE. 7/13/95



^•reCORD OF DRILLHOLE PZ-104-jtf^ SIM* 13 at 24
PROJECT: LAIDLAW/FO-F3 BB^̂ ^ETHOD: NX Core & water OAT^^H .̂ COLLAR ELEV: 482.3
PROJECT NO: 943-2848 D^^VDATE: 5/22/93-8/4/93 COOnlWES N: 1066993.13 E: 316820.30
LOCATION: BHIDGETON. MO DRiLTRIG: CME 75 AZIMUTH: 0 INCLINATION: -90

t
a

-224

-228

•228

-230

'

-234

•236

•238

L
-240

ROCK TYPE

DESCRIPTION

222.7-228.0 ft.
Slightly weathered, medium

(10YR 7/4), coarse
crystalline, weak.
FOSSILIFEROUS LIMESTONE,
(SALEM FORMATION)
Highly silicious, argillaceous

228.0-230.7 ft.
Slightly weathered, medium
bedded, grayish orange
(10YR 7/4), f-m crystalline,
medium strong, LIMESTONE,
(SALEM FORMATION)

y\n T.OTfl q ft
Slightly weathered, medium
bedded, grayish orange
(10YR 7/4), m-c crystalline.
medium strong, LIMESTONE.
(SALEM FORMATION)
Argillaceous, silicious

238.9-247.4 ft
Slightly weathered, medium
bedded, grayish orange
(10YH 7/4), m-c crystalline,
medium strong, LIMESTONE.
(SALEM FORMATION)
Argillaceous, silicious,
includes fossiliferous zones
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J-Jom PL- Planar

S-Sh«ar U-UndUaflng
B-B*Odng ST-Stapfwd

ELEV

DEPTW
(FT)

253.10
229.20

243.10
239.20

R
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§| "

100

100
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in30 !

P-Pobtwd Ft-FtOncto ,.
K-StorakM CL-CIay Infl z
SM-Smooft CH-Otontt oc
B-HoutTl H-Hwtod £
VH-V. Bouffl QRF<3rav»l F*>d £

DISCONTINUITY DATA %
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TYPE AND
SURFACE

DESCRIPTION

J.PL.R

F.U.R (2)

J.PL.R

J.PL.R (2)

J.PL.R

B.PUSM.CL
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P
O
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T
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N

NOTES
WATER LEVELS

INSTRUMENTATION

5/24/95 @ 15:30
End of Run 22

236.0-237.0 ft.
Additional mechanical
breaks

5/24/95 @ 16:00
End of Run 23

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON GOldef ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 7/13/95



PROJECT: UUDLAVWH-fS
PROJECT NO: 943-2848
LOCATION: BROGETON, MO

ECORD OF DRILLHOLE PZ-104-
IOD: NX Core & water

iTE: 5/22/95 - a/4/95
CME 75

>o^Ks
DAT
COOH
AZIMUTH:

SN: 1066893.15

Sheet 14 of 24

COLLAR ELEV: 482.3
E: 916820.90

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Joinl
T-fwJI
3-Sh»ar
B-B»d*ig
F-Fobton

PL-Plvw
C-CUVMI
U-unduUtng
ST-St«pp«<l

P-Pobfwd
K-SCwuktod
SM-Smooti
R-ftoutfl
VfVV

Ft-FtOskM
CL-Ctoyln)l
CHOtont*
H-HHlKJ
QRFOrav* F*»d

DEPTH
(FT)

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION
E §

£ 2
CO

s j
ir ccccc '

Q

? a
is

S o o oo o m10 — « o »-
- CM <•> » (ft 9
I CC OC (C OC

NOTES

WATER LEVELS
INSTRUMENTATION

-240
238.9-247.7 ft
Slightly weathered, medium
bedded, grayish orange
(10YR 7/4). m-c crystalline,
medium strong. LIMESTONE,
(SALEM FORMATION)
Argillaceous, silicious.
Includes fossiliferous zones

-242

-244

-246

248

247.4-256.8 ft
Fresh, medium bedded, light to
medium gray (N6 to N5). m-c
crystalline, strong,
FOSSILIFEROUS LIMESTONE,
(SALEM FORMATION)

-252

•-256

24

233.10
249.20

25

J.PL.R

5/24/95 @ 16:45
End of Run 24

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHUP.IN

LOGGED: 0. AU.OWAY
CHECKED: B. TILTON
DATE: 7/13/95

Colder Associates



f̂e|CORD OF DRILLHOLE PZ-104-r^^k SDmt 15 of 24
PROJECT: LAIDLAW/RI-FS BCJĵ ^^VrHOO: NX Core & water DATU^^^V COLLAR ELEV: 482.3
PROJECT NO: 943-2848 DH^VDATE: 5/22/99-8/4/95 COORWW?S N: 1066993.15 E: 918820.90
LOCATION: BWDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

P1 UJa

-258

-258

-260

-262

»
-264

-266

-268

•270

•272

ROCK TYPE

DESCRIPTION

226.00
256.3-258.8 ft. 258.30
Fresh, thinly bedded, medium
dark gray (N4). fine grained,
medium strong. SILTSTONE.
(WARSAW FORMATION)

223.50
258.8-260.8 ft. 258.80
Fresh, medium bedded, medium
gray (N5), m-c crystalline,
strong. FOSSIUFEROUS

FORMATION)
Argillaceous, silicious

221.50
260.8-264.6 ft. 260.80
Fresh, thinly bedded, olive
gray (5Y 4/1), very fine
grained, medium strong,
SILTSTONE. (WARSAW
FORMATION)

217.70
264.6-267.2 ft 264.60

crystalline, strong, DOLOMITIC
LIMESTONE. (WARSAW
FORMATION)
Chert nodules common (<5 mm.)

267 2-271 9 ft

gray (5Y 4/1), fine grained,
medium strong, ARGILLACEOUS
LIMESTONE ^WARSAW
FORMATION)

271. 9-274.0 ft

dark gray (N4), coarse
crystalline, strong, DOLOMITIC
UMP^TnNP rtA/AQQAW

FORMATION)
Chert nodules common (<5 mm.)
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F-FMJ
S-Sh.
B-B*C
F.Foll

ELEV

DEPTH
(FT)

223.10
259.20

218.10
264.20

1 PL-Plmar P-PoWwd F*-F«O)bdt ,.
I C-On*d K-Storofctod CLOiyNI 2
•• U-UndUakng SM-Smootfi CH-CMort. i
long ST-Stoppxl R-Rou^> H-HtalMl -
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R
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R
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C
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V
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R
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100

100
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QO £

,00 £
> V C M NV »

DlSCOMTlNUrTY DATA £

8 rSw

C o — ̂  3 a

" 0 °0 0 \« *= n «

<

TYPE AND
SURFACE

DESCRIPTION

B.PL.SM.CL (2)

B.PLSM (2)

J.I.R

J.U.SM

J.PL.SM
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NOTES
WATER LEVELS

INSTRUMENTATION

256.3ft
Top of WARSAW
FORMATION
encountered

5/24/95® 17:30
End of Run 25

5/26/95
6 in steel casing
installed to 257.0 ft in
9 7/8 in. borehole and
sealed with cement
Core drilling resumed
6/1/95 ©11:00

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY « . . .
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TlLTON GOlder ASSOCiatCS
DRILLER: D. MAHURIN DATE: 7/13/95



PROJECT: LMDLAW/n-FS
PROJECT NO: 943-2848
LOCATION: BR1DGETON, MO

CORD OF DRILLHOLE PZ-104-
NX Con & water

ATE: 5/22/99 - 6/4/89
DRILL RIG: CME 75

;SN: 1086993.15
AZIMUTH: 0

Short 16 Ot 24

COLLAR ELEV; 488.3
E: 516820.90

INCLINATION: -80

ROCK TYPE

DESCRIPTION

JJoim P -̂nrm P-PoUwd
F-FmJt C-Cuv»d K-Sftmktod
S-Sh««r U-UncUUkig SM-Smootl
B-B»*Jng ST-SUPPX) R-Rourfl
F-Fotaeon l-lmgj* VR-V. Routfl

CL-Oaylnfl
CH-CNont*
H-H<d>d
Qflf-Gfiv* Fi«

ELEV

(FT)

DISCONTINUfTY DATA

TYPE AND
SURFACE

DESCRIPTION

5 «z CD
UJ Q
f 2

o o o o
8 10 O O to

•- o « •-

NOTES
WATER LEVELS

INSTRUMENTATION

•272

-274

-276

-278

•280

•282

-284

•288

271.9-274.0 ft.
Fresh, thinly bedded, medium
dark gray (N4), coarse
crystalline, strong, DOLOMITIC
LIMESTONE. (WARSAW
FORMATION)
Chert nodules common (<5 mm.)

274.0-279.9 ft
Fresh, thin to medium bedded,
olive gray (5Y 4/1). very fine
grained, medium strong.
ARGILLACEOUS LIMESTONE,
(WARSAW FORMATION)
Porous. (<1 mm. open vugs)
274.4-275.5 ft.
Several partially caltite
crystal filled voids
(<2 in.)

27

208.10
274.20

28

279.9-295.7 ft
Fresh, medium bedded, light
olive gray (5Y 6/1). coarse
crystalline, medium strong to
strong. DOLOMfTIC LIMESTONE,
(WARSAW FORMATION)
Abundant chert nodules
(<2 mm.), fossiliferous with some
silicified zones, stylolrtic

284.2-285.4 ft
Olive gray (5Y 4/1),
Argillaceous Limestone
layer

198.10
284.20

J.PUSM

J.C.SM

J.I.R

J.I.R

J.I.R (4)

B.I.SM

J.I.VR
J.PUSM. Fe

J.PL.SM

274.4-275.5 ft
Possible high porosity

6/1/95 @ 15:25
End of Run 28

DEPTH SCALE: 1:2
DRILLING CONTRACTOR:
DRILLER: 0. MAHURIN

LAYNE-WESTERN
LOGGED: D. ALLOWAY
CHECKED: B. TILTON
DATE: 7/13/95

Colder Associates



J^pDRD OF DRILLHOLE PZ-104-ttflk SN* 17 <* 24

PROJECT: LAIDLAW/TO-F3 B^^^VmOO: NX Core & water DATL^^^V COLLAR ELEV: 482.3
PROJECT NO: 943-2848 DR^^CATE: 5/22/99 - 8/4/95 COOROM^S N: 1066993.13 E: 318820.50
LOCATION: BRIDGETON, MO DRILL RIG: CME 73 AZIMUTH: 0 INCLINATION: -90

>S

-288

-290

-292

- 294

»

-296

-298

-300

-302

t
-304

ROCK TYPE

DESCRIPTION

279.9-295.7 ft
Fresh, medium bedded, light
olive gray (5Y 6/1), coarse
crystalline medium strong to
strong DOLOMrTIC LIMESTONE
(WARSAW FORMATION)
Abundant chert nodules
(<2 mm.) fossililerous with
some silicified zones.
stylolitic

295.7-303.7 ft
Fresh, thinly bedded, medium
dark gray (N4), very fine

ARGILLACEOUS LIMESTONE,
(WARSAW FORMATION)

297.5-299.3 ft
Partially silicified, porous
(open vugs <3mm.)

299.3-303.7 ft
Rock becomes weak due to high
clay content

303.7-305.0 fl
Fresh, thinry bedded, medium
gray (N5), coarse crystalline,
medium strong. LIMESTONE,
(WARSAW FORMATION)
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F-Fobton l-lrr̂ M* VR.V. Rou l̂ QflF-Onv* F*Kl

ELEV

DEPTH
(FT)
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>CONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION

J.PUSM

J.PL.SM.CL
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NOTES
WATER LEVELS

INSTRUMENTATION

6/1/95 @16:20
End of Run 29

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TH.TON GOldef ASSOClatGS
DRILLER: 0- MAHURIN DATE: 7/13/95



^K|CORD OF DRILLHOLE PZ-104-l̂ ^k sh«< is* 24
PROJECT: LAIDLAW/RI-FS Bf̂ ^^VrHOO: NX Cora & water DATU^^^V COLLAR ELEV: 482.3
PROJECT NO: 943-2848 DFiMB^WATE: 5/22/99 - 8/4/99 COORDwffcS N: 1066993.19 E: 918820.90
LOCATION: BRIDGETON. MO DRILL RIG: CME 79 AZIMUTH: 0 INCLINATION: -90

»
0

•304

•308

-308

-310

»

-312

- 314

-316

-318

•
-320

ROCK TYPE

DESCRIPTION

177.30
305.0-309.7 ft. 305.00
Fresh, thinfy bedded, medium
dark gray (N4). very fine
grained, weak. SILTSTONE,
^WARSAW FORMATION)

172.80
309.7-313.5 ft 309.70
Fresh, thinly bedded, medium

(WARSAW FORMATION)
Numerous clay partings,
stylolitic

313.5-322.0 ft

(5Y 6/1) to dark gray (N3). 168.10
very fine to medium grained3i4.20
medium strong, alternating
layers of ARGILLACEOUS
LIMESTONE and SILT- 167.30

(WARSAW FORMATION)

166.30
318.00

169.30

164.30
318.00

163.30

162.30
320.00
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SONTlNUn-Y DATA ^

TYPE AND
SURFACE

DESCRIPTION

B.PUSM

B.PL.SM

B,PL.SM,CL

B.U.SM.CL

B.PUSM.CL

B.PL.SM (4)
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6/1/95 @ 17:00
End of Run 30
Stop drilling
6/2/95 @ 8:30
Begin Run 31

6/2/95® 11:30
End of Run 31
Slow drilling, a lot
of rod wobble
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PROJECT: LAIDLAW/W-FS
PROJECT NO: 043-2848

ECORD OF DRILLHOLE
NX Com & water

,TE: 5/22/99 - 8/4/95 'SN: 1066993.15

Sheet 19 of 24

COLLAR ELEV: 482.3
E: 516820.50
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HOCK TYPE

/

C

DESCRIPTION =
i
!<.

162.30
313.5-322.0 ft 320.00 T
Fresh, thinly to medium
bedded, light olive gray
(5Y 6/1) to dark gray (N3).
very fine to medium grainedjsi. so I
medium strong, alternating 321 .00
layers of ARC 1 LLAC ECUS 4
I IMPSTONF and SILT- 4

1STONE (2-6~in. thick) -l,
(WARSAW FORMATION) 16030 '

322.0(J]1
322.0-347.4 ft

•324

-328

|

-328

-330

-332

-334

L
•338

Fresh, thickly bedded, dark
gray (N3), very fine grained,
medium strong. SILTSTONE.
(WARSAW FORMATION)
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6/2/95 ® 12:40
End Run 32

-

-

-

6/2/95 @ 14:00
End of Run 33
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D. ALLOWAY _ . .
B. TILTON Colder Associates
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LOCATION: BRIDGETON, MO DRlBBF CME 75 A2IMUTH:0 INCLINATION: -80
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•338

- 338

-340

- 342

»
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-348

-350

ROCK TYPE

i
l

DESCRIPTION !
ci
i

322.0-347.4 ft.
Fresh, thicMy bedded, dark
gray (N3). very fine grained,
medium strong. SILTSTONE,
(WARSAW FORMATION)

338.0-347.2 ft
Siltstone becomes weak

339.3-339.5 ft.
Soft, medium gray (NS), Clay
seam

134.90
347.4-358.3 ft. 3*7.40 -

dark gray (N4), fine —
crystalline, medium strong, —
DOLOMiTIC LIMESTONE.
(WARSAW FriRMATIfMsft —
Argillaceous, numerous shaley ^
partings, some thin interbeds —
of Siltstone (<4 in. thick), ->•

nodules common -j
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^TCCORD OF DRILLHOLE PZ-1 04-IU^
PROJECT: LAJfXAW/R-FS Bî ^̂ MTHOD: NX Core & water OATL^^^H
PROJECT NO: 943-2848 DP^^^VATE: 5/22/98 • 8/4/99 CCOFfHHEN: 1066993.13
LOCATION: BHOGETON, MO ORlCPIP CME 75 AZIMUTH. 0

ia
-352

•354

-356

-358

:
-362

- 364

-366

h 368

ROCK TYPE

DESCRIPTION

347.4-358.3 ft
Fresh, thinly bedded, medium
dark gray (N4). fine
crystalline, medium strong.
DOLOMITIC LIMESTONE,
(WARSAW FORMATION)
Argillaceous numerous shal6y
partings, some thin interbeds
of Siltstone (<4 in. thick),
fossiliferous, coarse chert
nodules common

358. 3-384. 7 ft
Fresh, thinly bedded, medium
gray (N5), alternating fine

crystalline layers, medium
strong to strong. ARGILLACEOUS
LIMESTONE. (KEOKUK
FORMATION)
Some zones fossiliferous.
abundant medium bluish gray
(SB 5/1), chert layers, coarse
grained chert nodules common,
thinly laminated, shaley
partings common, trace
disseminated pyrite
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COLLAR ELEV: 482.3
E: 516820.50
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:: 2 NOTES
g 5 WATER LEVELS
Z O INSTRUMENTATION
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> 0 0 Ul?ss •-
zss

® 356.3 ft
Inferred top of KEOKUK
FORMATION
Drilling rate slows
significantly due to
chert layers
6/Z/95® 17:00
End of Run 36
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PROJECT: LAIDLAW/n-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO
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•370

-372

-374

»
•378

-378

• 380

•382

t[-384

ROCK TYPE

DESCRIPTION

357.7-384.7 ft

gray (N5), alternating fine
crystalline and coarse
crystalline layers, medium
strong to strong, ARGILLACEOUS
LIMESTONE. (KEOKUK
FORMATION)
Some zones fossiliferous,
abundant medium bluish gray
(58 5/1). chert layers, coarse
grained chert nodules common,
thinly laminated, shaley
partings, common, trace
disseminated pyrite

Below 378.5 ft
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6/2/95 @ 18:00
End of Run 37

6/2/95® 19:15
End of Run 38
Stop drilling
6/3/95 ® 7:00
Drilling resumed

6/3895 @ 13:30
End of Run 39
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^•CECORD OF DRILLHOLE PZ-104-|̂ k sh«* 23 of 24
PROJECT: LAIOLAW/n-FS , .'̂ ^̂ HrmoO: NX Core & water . OAT^^^H COLLAR ELEV: 482.3
PROJECT NO: 943-2848 ' Cn^̂ HBATE: 5/22/93-6/4/93 COC^^PeS N: 1066993.15 E: 918820.50
LOCATION: BRIDGETON. MO DRlWHc: CME 75 AZIMUTH: 0 INCLINATION: -90
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>
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-394

- 396

-398
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ROCK TYPE

DESCRIPTION

384 7-393 8 ft.
Slightly weathered, thinly
bedded, pinkish gray (5Y 8/1)
to light olrve gray (5Y 6/1)
f-m crystalline, medium
strong to strong.
LIMESTONE. (KEOKUK
FORMATION)
Some zones coarse grained.
chert layers common (<6 in.),
stylolitic, some zones

<§> 392 0 ft.

393.8-408.5 ft.
Moderate to highly weathered,
thinly bedded, light gray
(NT), f-c crystalline,
medium strong to weak.
SILICIFIED LIMESTONE.
(KEOKUK FORMATION)
Chert nodules and layers
common, stylolitic

398.5-399.1 ft
Highly weathered, very porous,
(open vugs <5 mm.), weak rock
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6/3/95® 15:00
End of Run 40
Stop drilling
6/4/95 @ 8:00
Drilling resumed
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PROJECT. LAIOLAW/W-F9
PROJECT NO: 943-2848
LOCATION: BHDGETON, MO

k
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-400

-402

-404

-408

1-408

- 410

-412

- 414

k

ROCK TYPE

DESCRIPTION

393.8-408.5 ft
Moderate to highly weathered.
thinly bedded. Tight gray
(NT), l-c crystalline,
medium strong to weak.
SILICIFIED LIMESTONE.
(KEOKUK FORMATION)
Chert nodules and layers
common, stylolrtic

@ 403.8 ft.
Highly weathered, very porous.
weak rock

7350
End of Record of Drillhole 408.80
at 408.8 ft
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Core Loss in highly
weathered rock
6/4/95 © 14:10
End Run 42

6/4/95® 14:45
Drilling completed
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^^ECORD OF DRILLHOLE PZ-104-̂ ^ she* , of 1
PROJECT: LAIOLAW/FV-FS B^^ f̂crHOO: NX Core & water OATÎ ^B COLLAR ELEV: 482.1
PROJECT NO: 9*3-2646 Dl̂ ^̂ BATE: 6/8/95 COOR^̂ Ps N: 1067013.26 E: 916834.43
LOCATION: BRIOGETON. MO DRlHWG: SCHRAMM A7JMUTHT 0 INCLINATION: -90

*•240

-242

-244

-248

»
-248

•250

-252

-254

t

ROCK TYPE

DESCRIPTION

0.0-245.3 ft
No sampling conducted
See Soil Borehoole Log and
Record of Drillhole for
PZ-104-KS

236.60
245.3-252.8 ft 2*5-30
Fresh, thickly bedded, medium
dark gray (N4), coarse
grained, medium strong.
FOSSILIFEROUS LIMESTONE.
(SALEM FORMATION)

crystals common

247 4-250 1 ft.

yellowish brown (10YR 5/4) due
to iron oxide

229.30
252.8-255.0 ft 2*2-80
Slightly weathered, thinly
bedded, moderate yellowish
brown (10YR 5/4), very fine
grained, weak, SILTSTONE,
^WARSAW FORMATION)

Siltstone becomes highly
weathered m 1Q

End of Record of Drillhole 255.00
at 255.0 ft
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0.0-38.0 ft.
Drilling conducted with
6 1/4 in. ID hollow stem
augers, then borehole
advanced to 245.3 ft
with 5 7/8 in. air rotary
bit

6/6/95 @ 8:30
Began coring

Core Loss due to highly
weathered SILTSTONE
6/6/95® 11:30
Coring completed

-
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PROJECT: LAJPLAW/FD-FS Bt̂ ^^VHOD: NX Core & water DATU^^^B COLLAR ELEV: 481.8
PROJECT NO: 943-2846 O^^^^BkTE: 8/4/95 COO^^^H N: 1087028.01 £: 516847.19
LOCATION: BRIDGETON, MO DRllBr SCHRAMM AZIMUT^^ INCLINATION: -90

t
• 128

• 130

- 132

- 134

»
- 136

- 138

• 140

• 142

•k 144

ROCK TYPE

DESCRIPTION

0.0-135.0 ft
No sampling conducted
See Record of Drillhole for
PZ-104-KS

348.80
135.0-138.1 ft. 133.00
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
very fine grained, medium
strong. LIMESTONE. (ST. LOUIS
FORMATION)

343. SO
138.1-138.7 ft. 138.10
Slightly weathered, finely
I bedded, dark greenish 342.90
gray (5GY 4/1), very fine 138.7C
grained, very weak, CLAYSTONE
(ST. LOUIS FORMATION)
138.7-145.0 ft.
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).

strong, LIMESTONE.
(ST. LOUIS FORMATION)
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TYPE AND
SURFACE

DESCRIPTION

J.PLR

J.I.R

J.P.R

J.I.R.CL
J.I.RCL

J.PL.SM.CL
J.l.vacalcite

J.C.R

J.PL.SM (2)

J.I.SM

o 3
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I
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DEPTH SCALE: 1:2 LOGGED: E. SWANSON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON
DRILLER: M. VOGT DATE: 8/4/99
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NOTES
WATER LEVELS

INSTRUMENTATION

0.0-38.0 ft.
Drilling conducted with
6 1/4 in. ID hollow stem
augers, then borehole
advanced to 135.0 a
with 5 7/8 in. air rotary
bit

6/4/35 @ 9:30
Begin Run 1

Colder Associates



^^ECORO OF DRILLHOLE PZ-104-̂ ^ SN* 2 o. 2 !
PROJECT: LAIDLAW/RI-F3 ^^ •̂ETHOO: NX Gore 4 water OAT^^^B. COLLAR ELEV: 481.8
PROJECT NO: 943-2848 ^^ •̂OATE: 8/4/95 COO^^^KSN: 1087028.01 E: 918847.19
LOCATION: BRtOQETON. MO 3^0°: SCHRAMM AZMUT^O INCLINATION: -90

tr
- 144

• 148

• 148

- 150

I

- 154

- 158

- 158

r 160

ROCK TYPE

DESCRIPTION

1TA 7-1 A1 fl ft
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).

strong. LIMESTONE. 338.80
(ST. LOUIS FORMATION) 145.0(J
End of Record of Drillhole
al 145.0 a
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WATER LEVELS
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DEPTH SCALE: 1:2 LOGGED: E. SWANSON
DRILLING CONTRACTOR: IAYNE-WESTERN CHECKED: S. TILTON GOlQet ASSOClSteS
DRILLER: M. VOGT DATE: 8/4/95



LAIDLAW WASTE SYSTEMS INC.
SOIL OLE LOG

SOt NAME AMD LOCATION

LAIDLAV/QU2 RI-FS/MQ
WEST LAKE: LANDFILL

OPERABLE UNIT 2

NORTHING- 1066421.35
DATUM EASTING; 516230.23 ELEVATION 481.2

ORUJNO METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPLING METHOD:

SPLIT SPDDN: 2.0 inch D.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

DATE

CASNG DEPTH

BORMO NO.

PZ-105-SS

SHEET

DOUJNG

START

me
14:20

DATE

5/19/95

FMSH

TIME

z
CtL

LJ
Z

DATE

5/19/95

ORLL R» CME 75 - TRUCK MOUNT SURFACE CONDITIONS Grassy field o
o
o

ANGLE -90 BEARMC NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCWnON OF MATERW.
REMARKS

__ _ M

— 5

— 6

— 7

t- 8

— 9

—10

— 11

14

1.8-

2.0'

1.5'

2.0-

L51
2.0'
100M

1.9'

(0.0-4.4 ft.) Firn, moderate yellowish
brown (10YR 5/4), SILT, with trace f;ne
Sand, NR, noist, (ML), (LOESS)

a

(476.8) 4.4

I
>

o

(4.4-18.5 ft.) Very soft to stiff,
moderate yellowish brown UOYR 5/2),
SILTY CLAY, NR, noist, <CL), (LOESS)

fron 7.0-16.0 ft., grades to include
trace fine sand, color grades to light
olive gray (5Y 6/1) and moderate
yellowish brown (10YR 5/2) (nottled)

SP

©
3

mo



LAIOLAW WASTE SYSTEMS MC.

9TE NAME AND LOCATION

LA1DLAV/OU2 Rl-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT Z

NORTHING: 1066421.35
DATUM EASTING: 516230.23 ELEVATION 481.2

SOIL BoHHOLE LOG
ORUJNG METHOD: BORMO NO.

6.25 inch I.D. Hollow Sten Auger PZ-105— SS

SHEET

SAMPUNQ METHOD: 2 Of 3

SPLIT SPOON; 2.0 inch O.DV1.5 inch I.D. (SP) DRUJNG

SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. <SH) SWRT fJHBH

HATER LEVEL T** TIME

TOE 14:20 17:15

DATE «*TC DATE

CASWG DEPTH 5/19/95 5/l?/?5

DULL RB CME 75 - TRUCK MOUNT SURFACE CONOmONS Grassy Field

ANGLE -90 6EARMG NA

SAMPLE HAMMER

!j

— 17

[:
— 20

IT21

E~25

r~25

E~26

— 27

r

3S

4
7
8

5
5
8
9

3
6
9
13

I
4
8
9

4
8
18
19

1
4
5
9

1
1 '
3
12

i

1.9'

(93W

l.S'

1.7'

1.3"

I73X)

1.3'

(63X)

1.7-
2.0-

C85X)

tf 1 SAMPLE NUMBER
i « *<>
£ § OESCRPTION OF MATERML

^

NSS j From 16.0-18.5 Ft., grades to little Fine
^^1 1 sand, color grades to nedium light gray

VVSM (18.5-80.5 Ft.) StiFF, olive gray
S>OJ1 <5Y 4/1), Fine SANDY CLAY, NR, wet,
SNSf 1 (CD, (ALLUVIUM)

^^j

(460.7) 20.5
11 (20.5-27.1 Ft.) Conpact, medium gray
M (N5), F-n poorly graded SAND, NR, wet,
11 (SP), (ALLUVIUM)

M 8 23.5 Ft., grades to less silt

N @ 24.7 Ft., grades to nore silt

u
(454.1) 27.1

1 — 1 (27.1-296 Ft.) Loose to compact, medium
1 gray (N5), SILT with little Fine Sand,
1 NR, wet, (ML), (ALLUVIUM)

u
(451.6) 29.6

• 1 /(29.6-33.S Ft.) Very loose to dense, \
1 1 l.f 1 / mediun gray (N5), F-n poorly graded >-
: : : :| | SAND, NR, wet, (SP), (ALLUVIUM)

!
SP

®

SP

(D

SP

SP

©

SP

©

SP

©

SP

(M)

SP

©

—

REMARKS

zo;
LJ

LJ

o
o
o
IJ

in
0"

I

03
nj

>n
o

CD
O



ffffffffffff^ SOIL BOODLE LOG
LAIDLAW WASTE SYSTEMS INC.

SITE NAME AMD LOCATION

LAIDLA\.
WEST L

OPER/

NORTHING'. 10664J
DATUM EASTING: 516230.

ORUJNO METHOD: BORMG NO.

6.25 inch I.D. Hollow Sten Auger PZ— 105— SS

SHEET

SAMPUNO METHOD: 3 OF 3

f'OU° RI FS'MO SPLIT SPDQN' 2'° inch aDV15 'inch [-D- (SP> DRttlJNG

.AKE LANDFILL SHELBY TUBE. 3.0 inch O.D./2 13/16 inch I.D. (SH) START FMSH

XBLL UN1I rf WATER LEVEL TWE ™*

im 14:20 17:15

DATE DATE DATE

233J OEVATWN 481.2 CAS«0 DEPTH ^/9b 5/,9/9b

DRLL R« CME 75 - TRUCK MOUNT SURFACE CONDITIONS Grassy field

ANGLE -90 BEARMG NA

SAMPLE HAMMER

1

IT31

— 32

h
E 4

z~35

E~38

Z~37

i-38

r~39

E"40

r~41

Z~42

fc43

P-44

*§
"$s

2
8
18
29

1
10
37
33

45
50/3'

i
2.0'
SV

S.Q-

IOC*:

0.5'
1.0'

!
g SAMPLE NUMBER
K AND
D DESCRPnON OF MATERML

~i | (29.6-33.8 ft.) Very loose to dense,
\ 1 nediun gray (N5), F-n poorly graded
II SAND, NR, wet. (SP), (ALLUVIUM)

— J- (33.8-35.0 ft.) Very dense, light olive
lA gray <5Y 6/1), LIMESTONE GRAVEL. SR,
tj wet, (WEATHERED LIMESTONE BEDROCK)

] (446.2) 35.0
End of Soil Borehole Log at 35.0 ft.

See PZ-105-SS Record of Drillhole for
rock descriptions
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î

<J~

i
ca
c

i—
CO
a:
LJ
I

>

p

O

1/1
X
r̂

X
r^

^
^

vn
t/i
0

Ma.

ui
3̂?

cz



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

ECORD OF DRILLHOLE
ETHOO: NS Core A water
DATE: 5/20/93 - S/21/B9

iG: CME 75
:SN: 1066421.39

Sheet 1 of 8

COLLAR ELEV: 481.2
E: 518230.23

INCLINATION: -90

4
ROCK TYPE.

DESCRIPTION

o o o o
o m o o m
«•>-»>»-

f N O * Irt O
CCKCCCC OC

NOTES
WATER LEVELS

INSTRUMENTATION

- 32

- 38

r aa

- 42

• 46

0.0-35.0 ft
See Soil Borehole Log
PZ-105-SS

35.0-39.0 (L
Slightly weathered, thinly
bedded, medium light gray
(N6), fine grained, medium
strong, LIMESTONE,
(ST. LOUIS FORMATION)
35.2-35.9 ft.
Dart yellowish orange
(10YH 6/6). Claystone layer

35.20

39.0-52.9 ft
Slightly weathered, medium
bedded, medium light gray
(N6), fine grained, medium
strong. LIMESTONE. (ST. LOUIS
FORMATION)
Clay filled joints and layers
of Claystone

5/20/95® 8:20
Began drilling Run 1

5/20/95 © 9:00
End of Run 1

5/20/95 @ 9:45
End of Run 2

43.0-44.0 ft
Healed seam at 0°

DEPTH SCALE: 1.2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B. T1LTON
DATE. 6/13/95

Colder Associates



^^ECORD OF DRILLHOLE PZ-105-S^^ She* 2 * a
PROJECT: LAIDLAW/n-FS BC^̂ ^B'HOD: NS Cora & water OATU^^^^ COLLAR ELEV: 481.2 :

PROJECT NO: 943-2848 DF^^^MTE: 3/20/95 • 5/2 1/99 COOF^^^VN: 1066421.39 E: 318230.23
LOCATION: 8FBDGETON, MO OFfflBj^CME 75 AZMUTlV^ INCLINATION: -00

3

r
- 48

- so

• 52

- 54

»
• 58

- 58

• 60

• 82

•

ROCK TYPE

DESCRIPTION

39.0-52.9 ft
Slightly weathered, medium
bedded, medium light gray
(N6), fine grained, medium
strong. LIMESTONE, (ST. LOUIS
FORMATION)
49.0ft.
Color grades to pale yellowish
brown (10YR 6/2)

en s ft
Pyrite present

51.0-51.2 ft
Sandstone layer

51. 9- 52.3 ft.

52. 9-65.2 ft.
Fresh, medium bedded, pale

medium strong. LIMESTONE.

Zones of thin ctay or silicous
laminations

54 6-54 8 ft

57.8-57.9 ft.
Clay layer
57.9-58.6 ft
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S-Sh»v U-UndUatng SU^mooffi CH-O*xn S
B-BWttng ST-Sttpp»d R-Routfl H-HHtod t
F-Folnon -IrrtgU* VR-V. Rou l̂ ORFOavd F**d K
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DEPTH
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•

•
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(
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TYPE AND
SURFACE

DESCRIPTION

J.PL.H.CL

Core Loss

J.P.R (2)

J.P.R (2)

J.PL.VR

J.PLVR

J.I.R.CL

J.PLR
J.C.SM.CL

J.PUR (3)

J.PL.R (2)

J.PL.R

G
R

A
P

H
IC

LO
G

S
W

F
B

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED B. T1LTON
DRILLER: 0. MAHURIN DATE: 6/13/95
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NOTES
WATER LEVELS i

INSTRUMENTATION

i

5/20/95 @ 10:20 '
End of Run 3

/

5/20/95® 12:00
End of Run 5

Colder Associates



PROJECT: UUOLAW/W-FS
PROJECT NO 943-2846
LOCATION: BHDGETON, MO

CORD OF DRILLHOLE PZ-105-S
NS Core & water

LIE: 5/20/95 - 5/21/95
CME75

1066421.35

Sheet 3 of a

COLLAR ELEV: 481.2
E: 518230.23

INCLINATION: -90

ROCK TYPE

DESCPJPTION

p.Pohhid ft-F*Ona*
K-SBuntetod CL-Oiy Inn
SU-Smootl CH-CMort.
R-Rough H-Hutod
VR-V. Rough GRF-Oavrt Fl*d

(D

fsfi
E 8
sir

o

s i
z Qs §

v m oEO: ic

NOTES
WATER LEVELS

INSTRUMENTATION

• 84 5^9-65.2 ft.
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).
fine to microcrystaJline,
medium strong. LIMESTONE.
(ST. LOUIS FORMATION) 418.00
65.2-79.0 ft 65.20
Fresh, medium bedded, medium
gray (N5), microcrystalline to
fine grained, medium strong,
ARENACEOUS DOLOMITE.
(ST. LOUIS FORMATION)
Pyrita and calcte filled
fractures

- 72

- 74

- 76

• 78

77.6-78.5 ft
Clayey layer

(79.0-80.3 ft.
KFresh, thinry bedded, light
kolive gray (5Y 6/1), fine

rained, medium strong,
, SANDSTONE. (ST. LOUIS
1 FORMATION)

so Includes thickly laminated
clay layers

5/20/95 ® 13.00
End of Run 6

5/20/95 @ 14:00
End of Run 7

DEPTH SCALE: 1:2
DRILLING CONTRACTOR. LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: D. AaOWAY
CHECKED: B. T1LTON
DATE: 8/13/95

Colder Associates



*

CORD OF DRILLHOLE PZ-105- f̂c* sh«t 4 o« s

HOD: NS Com 4 water DA'̂ ^̂ B. COLLAR ELEV: 481.2
TE: 5/20/93-5/21/95 COd̂ ^Hls N: 1086421.35 E; 918230.23
CME75 A2MC^^O INCLINATION: -90

t
- 80

- 82

- 84

- 88

'

• 90

- 92

- 94

•

ROCK TYPE

DESCRIPTION

400.90
80.3-89.3 ft. 80.30
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),

medium strong LIMESTONE
(ST. LOUIS FORMATION)

84.0-86.8 ft.

layers (green clay)

89.3-1 18.6 ft
Fresh, medium bedded, pale
yellowish brown (10YR6/2).
fine grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST LOUIS FORMATION)
89.3-92.7 ft.
Silicified
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3-Sr»ir U-UnUxtng SM-Smoo«i CH-OkxM
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DISCONTlNUnV DATA
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TYPE ANO
SURFACE

DESCRIPTION

J.l.R
J.I.SM.CL

J.ST.CL (2)

J,l,aCL(2)

J.PL.SM
J,PL,SM,CL

J.PL.SM.CL

J,PL,SM,CL

J.PLSM.CL

J.I.R

J.PUSM.CL
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NOTES
WATER LEVELS

INSTRUMENTATION

86.7-86.8 ft
Broken zone

5/20/95 @ 15:00
End of Run 8

DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON COICter ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 6/13/99



^£ECORD OF DRILLHOLE PZ-1 05-Sĵ
PROJECT: LAIDLAW/n-F3 Bt̂ ^ f̂HOD: NS Con & water DATL^^B
PROJECT NO: 943-2848 Df̂ ^^BjE: 5/20/99 - 3/21/93 COOP^^^BN: 1066421.15
LOCATION: BWDGETON, MO DRlî Br CME 79 AZIMUTH !̂

t
• 96

•;

- 98

• 100

• 108

»
- 104

- 108

• 108

• 110

i

ROCK TYPE

DESCRIPTION

89 3-118 8 ft.

yellowish brown (10YR 6/2).
fine grained, medium strong,
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)

101.5-105.0 ft
Silicffied

105.0-1 15.5 ft
Scattered stylolites, chert
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F-r<Xmcn 1-lrrtgUv VR-V. Routfi OJV-Qrav»l Fltd

ELEV

DEPTH
(FT)
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TYPE AND
SURFACE

DESCFOPTION
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PROJECT: UWOLAWfftt-F3
PROJECT NO: 943-2848
LOCATION: BWDGETON, MO

t
- 112

- 114

• 118

• 118

1- 120

- 122

- 124

•126

[-128

ROCK TYPE

DESCRIPTION

89.3-1 18.6 ft.
Fresh, medium bedded, pale
yellowish brown MOYR 6/2),
fine grained, medium strong,
ARGILLACEOUS LIMESTONE
(ST. LOUIS FORMATION)

118.6-131. 5 ft.
Fresh, medium bedded, pale

microcrystaJline. medium

fossiliferous (ST LOUIS
FORMATION)

Claystone layer

Calcite crystals on fracture

123.7-125.3 ft.
ARGILLACEOUS LIMESTONE
124.0 ft.
Calcite crystals on fractures

•̂

128.0ft.
Calcite crystals on fractures
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^^ECORD OF DRILLHOLE PZ-105-S^^ »,* e of a
aC^̂ ^HTHCO: MS Core & water DATî ^^A COLLAR ELEV: 481.2
D^^^WTE: 5/20/95 - 5/21/85 CCOP^^^VN: 1068421.35 E: 516230.23
DFJÎ r̂ CME 75 A2MUTWBff INCLINATION: -90
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INSTRUMENTATION

5/20/95® 17: 15
End ol Run 1 1
Ended drilling for the
day
5/21/95 @ 7:30
Resume drilling

DEPTH SCALE: 1:2 LOGGED: D. AUOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TILTON GOldCf ASSOCiatCS
DRILLER: O. MAHURIN DATE. 6/13/95



PROJECT: LAIDLAW/R-F3
PROJECT NO: 943-2049
LOCATION: BHIDQETON. MO

.ECORD OF DRILLHOLE
NSCorolwattf

,TE: 5/20/95 • 9/21/99
CME75

1066421.35
AZ1M

7 of 8

COLLAR ELEV: 481.2
E: 516230.23

INCLINATION: -go

HOCK TYPE

DESCRIPTION

F-Fufl .
S-Sh»»
B-B<dding
F-Folrion

PL-Ptanar
C-Cuwd

ST-SUfXMd
MrregLttr

P-Poltfwd
K-Sftarafcfcd
SM-Smoo*
R-Rough
VR-V. Rough

CU-Oay Irffl
CH-O*>rt»
H-HMtod
ORF-GravM Fl«>

DEPTH
(FT)

>.

§8
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183
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TYPE AND
SURFACE

DESCRIPTION
18
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I a NOTES

WATER LEVELS
INSTRUMENTATION

- 128

- 130

- 132

- 134

• 138

p 142

128.0ft
Calcrte crystals on fractures

129.5ft
Color grades to light olive
gray (5Y 5/2)

131.5-141.6 ft
Fresh, medium bedded, light
olive gray (5Y 5/2). fine
grained, medium strong,
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)

141.6-148.7 ft
Fresh, medium bedded, pale
yellowish brown (10Y 6/2)
to light olive gray (5Y 5/2),
fine grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
StyloVnic. clay tilled
fractures

12

352.20
PH 129.00

342.20
139.00

J.PL.R

B.PL,SM,CL

B.PL.SM.CL (2)

J.PL.SM.CL

J.PL.SM.CL

J.PL.SM.CL

J,PL.SM,CL

5/21/95 @ 8:30
End of Run 12

5/21/95 @ 9:40
End of Run 13

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B.TILTON
DATE: 6/13/95

Colder Associates



PROJECT: LAIDLAW/W-F3
PROJECT NO: 843-2848
LOCATION: BRDGETON, MO

*
- 144

- 148

• 148

- 150

»
1* 152

- 154

- 156

- 158

•\- 160

ROCK TYPE

DESCRIPTION

141.6-148.7 ft
Fresh, medium bedded, pale
yellowish brown (10Y 6/2)
to light olive gray (5Y 5/2),
fine grained, medium strong,

FORMATION)
Stylolitic, clay filled
fractures

146.0-1 47.0 ft
Clay filled vugs and fractures

148.7-149.0 ft
Slightly weathered, thinly
bedded, grayish orange
(10YR 7/4). fine grained.
medium strong DOLOMITE, very
shallow vugs. (ST. LOUIS 332.SO.
FORMATION) J4J.|g

End of Record of Drillhole 149.00
at 149.0 ft
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TYPE AND
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DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTEHN CHECKED: B. TILTON
DRILLER: D. MAHURIN DATE: 8/13/95
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i
LABLAW WASTE SYSTEMS INC.

SITE NAME AND LOCATION

LAIDLAW\RI-FS\MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1066704.02
DATUM EASTING: 515431.62 ELEVATION 460.8

ORJLL WG CME 75 - TRUCK MOUNT

ANCLE BEARMG

SAMPLE HAMMER

1

5- 1

|:
— 5

^- 6

^- 7

•j- 8

— 12

fc

i

2
2
2
4

2
4
8
10

3
6
8
9

4
4
6
7

1
5
5
5

8
13
23
19

1

&
[73X>

1.7"

(85X)

alo7

O.I'

0.9'
2.0'

(43X)

1.0'
2.0'

1

M

SOIL BOflf&OLE LOG
DRJUJNO METHOD: BOMNC NO.

4.25 inch I.D. Hollow Sten Auger PZ-t06-KS

SHEET

SAMPUNO METHOD: ' OF 2

SPLIT SPOON. 2.0 inch O.DV1.5 inch I.D. (SP) DRH-UNC

SHELBY TUBE. 3.0 inch O.D./2 13/16 inch I.D. (SH) START FINISH

WMER LEVEL T** TIME

TNE 10=30 13:55

DATE DATE DATE

CAS^Kj DEPTH 2/28/95 2/28/95

SURFACE CONOmONS

fi SAMPLE

fij DESCRFTION

NUMBER
O
OF MATERWL

(0.0-2.0 ft.) No sanple collected

(458.8) 2.0
t I (2.0-4.7 ft.) Firn, brownish gray
II (SYR 4/1), CLAYEY SILT, NR, danp,
•i (CL-ML), (LOESS)

D

n (456.1) 4.7
^•1 (4.7-8.8 ft.) Very stiff, brownish gray
Sfl (SYR 4/1), CLAY, little silt, NR, danp,
^f 1 (CH). (LOESS)

fl-

^f (8.8-11.9 ft.) Very stiff,
>f- yellowish brown (10YR 6/2
y yellowish brown (IOYR 5/4
V silt, iron stained, NR, dan
SBI- (LOESS)
^ e 10.0-12.0 ft., stiff
s
s
s

nottled pale
) and noderate
), CLAY, little
D, (CD,

(448.9) 11.9
-r (11.9-15.0 ft.) Stiff, light olive gray
J (5Y 5/2), CLAYEY SILT, iron stained, NR,
1 danp, (CL-ML), (LOESS)

H

E

SP

©

SP

SH

©

SP

©

SP

©

SP

SP

-^

REMARKS

Note-- All depth
neasured fron
top of 1 foot
thick gravel
pad
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LAIDLAW WASTE SYSTEMS INC.
SOIL LOG

LAIDLAW\RI-rS\MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1066704.02
DATUM EASTING: 515431.63 ELEVATION 460.8

ORtlJNO METHOD:

4.25 inch l.D. Hollow Sten Auger

SAUPUNQ METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch l.D. (SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch l.D. (SH)

WATER LEVEL

TME

DATE

CASMO OCPTH

BORMG NO.

PZ-106-KS

SHEET

2 OF 2

oraanc
START

TME

10:30

DATE

2/28/95

RMSH

TME

13--55

DATE

2/28/95

DWU. RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE BCARMC

SAMPLE HAMMER

SAMPLE NUMBER
AND

UESCHPIKJM OF MATERW.
REMARKS

— 16

I—17

— 22

— 23

— 24

— 25

— 26

29

50/5

C15.0-15.5 ft.) Conpact, pole yellowish
. brown UOYR 6/2). fine SAND, to grovel,
\NR. dry. CSP), CALLUVIAL) (445.3) 15.5,a/"
<15.5-21.2 ft.) Dense, very light groy
<N8). LIMESTONE GRAVEL interbedded, with
nediun dork gray <N4), fine SAND,
(SR grovel. NR sand), dry, <GP),
(ALLUVIAL)

10
26
14
15

6
15
33
32

8
18
24
30

6
13
20
29

9
17
38
40

19
39
50/3'

(439.6) 21.2
(21.2-2777 ft.) Hard, nediun dark gray
(N4), CLAY, NR, danp, (CH), (ALLUVIUM)

6 24.7 ft., beconing dark gray (N3)

(433.1) 27.7
/(27.7-29.3 ft.) Hard, nediun light gray \
'<N6>, SILTY CLAY, NR, dry, (CD, >-
(ALLUVIUM) (431.5) 29.3

(29.3-30.0 ft.) Very dense, very light
gray, (N8), LIMESTONE GRAVEL, SR, dry,
(GP)

End of Soil Borehole Log at 30.0 ft.

See PZ-106-KS Record of Drillhole for
rock descriptions

Auger/split
spoon refusal
at 30.0 feet



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-28*6
LOCATION: BWOGETON, MO

k0
• 18

- 18

- 20

- 22

»
- 24

- 28

- 28

• 30

k

ROCK TYPE

DESCRIPTION

0.0-30.0 ft
See Soil Borehole Log
PZ-106-KS

431.80
30.0-36.5 ft 30.00
Fresh, medium bedded,
yellowish gray (SY 8/1)
to light olive gray
(5Y 6/1), medium grained,
medium strong, ARENACEOUS

FORMATION)
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JECORD OF DRILLHOLE PZ-106-K^^ shee. 1 of 23
BC^̂ ^WHOD: NX Core & water DATUĵ ^ f̂t COLLAR ELEV: 481.8
DR^̂ ^HkTE. 2/28/95-3/13/95 COORĵ ^̂ lN: 108703.9 E: 915432.1
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TYPE AND
SURFACE

DESCRIPTION

J.I.R (2)
J.ST.R
J.I.R
J.PUSM
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DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH
DRILLER: D. MAHURIN DATE: 3/29/95
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^RECORD OF DRILLHOLE P2-1 06-K^^
PROJECT: LAIOLAW/RI-FS E^̂ ^KTHCO: NX Com 4 water DATÎ ^^A
PROJECT NO: 943-2848 Q^^^BATE: 2/28/95-3/13/95 COC^^^R N: 106703.9
LOCATION: BfllDGETON, MO ^^^T CME 75 AZlMLfliW)

t
- 32

- 34

- 36

- 38

'

- 42

- 44

• 46

»

ROCK TYPE 1

DESCRIPTION

30.0-36.5 ft

yellowish gray (5Y8/1)
to light olive gray
(5Y 6/1), medium grained.

LIMESTONE (ST LOUIS
FORMATION)
33.5-34.0 ft
Hard clay infilling
34.0-34.5 ft
ARENACEOUS DOLOMITE ty? M

34. SO

36.5-37.9 ft
Highly weathered, thickly
laminated, medium dark gray
(N4), fine grained, medium
strong, SILTSTONE.
(ST. LOUIS FORMATION)
Cross bedded. Limestone 423.90
Ibreccia 37.90!
37.9-41.5 ft
Completely weathered, thinly
laminated, grayish black (N2),
very fine grained, extremely
weak. CLAYSTONE. (ST. LOUIS
FORMATION)
38.5-38.8 a
60° sift crossbeds, pyrite
crystals abundant

41. 0-41. 5 ft.
Greenish gray (5GY 6/1)
clav laver 420.30
41.5-42.7 ft 4150
Fresh, medium bedded, light
greenish gray (5GY 8/1),
medium grained, medium strong,
ARENACEOUS LIMESTONE.
(ST. LOUIS FORMATION) 419.10

M2.5-42.7ft 42.70
)Clay infilling
42.7-48.4 ft
Fresh, thickly bedded, medium
light gray (N6), medium
grained, medium strong,
SANDSTONE. (ST. LOUIS
FORMATION)

46.0-46.5 ft
Siltstone
46.7-46.8 ft
Clay stone
46.8-47.1 ft
Chert
47.3-47.5 ft
Siltstone
47.5-48.1 ft
Clay layer
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DEPTH
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TYPE AND
SURFACE

DESCRIPTION

J.I.R
J.ST.R
J.PLR.CL

Core Loss

B.PL.SM (3)

J.I.SM (5)

J.I.SM (2)

B.PL.SM

B.I.R
J.I.R
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Sheet 2 of 23

COLLAR ELEV: 461.8
£: 515432.1

INCUNATK3N: .go
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x Z NOTES
§ g: WATER LEVELS
Z o INSTRUMENTATION
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ZSS
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i

Core loss probably due to
highly fractured nature
of rock

Bit getting plugged off

DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOlder ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 3/29/95



PROJECT: LAIDLAW/W-FS
PROJECT NO: 943-2840
LOCATION: BRIDGETON, MO

ECORD OF DRILLHOLE PZ-106-
I0: NX Cora & water

iTE: 2/28/95-3/13/8S
CME75

N: 106703.9

Sheet 3 0> 23

COLLAR ELEV: 461.8
E: 515432.1

INCLINATION: -00

ROCK TYPE

DESCRIPTION

J-Jort

S-Shtir
B-B*ddng
F-Fotooon

PL-PUrur P-Pobfwd F«-F«Ox>dt
C-Curwd K-SBuntkM CL-Clay InM
U-Unduatng SM-Smooh CH-CMom
ST-Supp«d R-Rougrt H-Htitod
l-lrrtguar VH-V. Routfi ORF-Orml Fix)

ELEV

DEPTH
(FT)

ROD

3OO
D«Tn

DISCONTINUITY DATA

= 51

TYPE AND
SURFACE

DESCRIPTION
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SSS82
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NOTES
WATER LEVELS

INSTRUMENTATION

- 48

- 50

• 52

- 54

- 58

- 60

413.40

48.4-52.3 ft
Moderately weathered, medium
bedded, medium light gray
(N6), fine grained, medium
strong. LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic
49.6-50.6 ft
Chert nodules
50.0-50.1 ft
Claystone
50.3-50.6 ft
Claystone
51.0-51.5 ft
Claystone

52.3-55.7 ft
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1), microcrystalline,
medium strong. LIMESTONE.
(ST. LOUIS FORMATION)
Stylolitic, numerous pyrite
crystals

55.7-59.6 ft
Slightly weathered, medium
bedded, medium light gray
(N6), fine grained, medium
strong, ARENACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
Porous/vuggy. some pyrite
crystals and chert nodules,
vugs < 1 mm. diameter

402.20

- 82

.
r 34

59.6-70.0 ft. 59.60
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1), fine grained,
medium strong, ARENACEOUS
DOLOMITE, (ST. LOUIS
FORMATION)
Porous/vuggy. vugs < 1 mm.

62.2-62.6 ft
Claystone
62.^63.4 ft
Calcite crystals

409.50
52.30

59.40

J.I.R.CL

J.I.R (2)

J.I.R

J.I.R
J.I.RCL
J.I.R (2)

J.I.R (2)

J.PL.R.CL

J.PL.SM

B.PLSM

B.PLSM
J.I.R.
calcite crystals

J.I.R

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: M. HIRT
CHECKED: R BOOTH
DATE: 3/29/95
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RECORD OF DRILLHOLE
PROJECT: LAIDUW/n-FS
PROJECT NO: 9*3-2848
LOCATION: BH1DGETON, MO

I

ROCK TYPE

DESCRIPTION

IETHOO: NX Cora & water
iTE: 2/28/99-3/13/98
CME75

COLLAR EIHV: 481.8
E: 515432.1

INCLINATION: -80

ft-FtOaat
K-Skmktod CL-CHy infl
SU-Smooti CH-CMora,
R-Rouch H-HMtM
VH-V. Rough QRF-Oretnl F*M NOTES

WATER LEVELS
INSTRUMENTATKDN

DISCONTINUITY DATA

TYPE AND

SURFACE
DESCRIPTION

J.I.R
calcite crystals
J.I.R

J.I.R
J.I.R
calcite crystals

8:45
End Core Run 6

J.I.SM
J.l.aCL
J.I.RFe
J.I.R

9:30
End Core Run 7

Colder Associates

• 70

72

64.7-«5.2fL
calcto crystals

65.9-66.9 ft
CaJcite crystals and iron
staining

67.8^68.6 ft
Calcite crystals, some iron
staining

69.7-70.7 ft
Calcita crystals 391.80
70.0-98.0 n. 70.00
Fresh, medium bedded, light
olive gray (5Y 6/1), medium
grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

72.6-73.3 ft
0° calcite vein

73.4-73.6 ft
Arenaceous, slightly weathered

76.4-80.9 ft
Microcrystalline, stylolitic

79.6-79.8 ft
Dolomite layer

DEPTH SCALE: V.2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: M. HIRT
CHECKED: R. BOOTH
DATE: 3/29/95



PROJECT: LAIDLAW/n-FS
PROJECT NO: 043-2848
LOCATION: BRIDQETON, MO

ROCK TYPE

OESCWPTION

RECORD OF DRILLHOLE PZ-106-

CME75

NX Cora & water
2/28/99-3/13/99 I0e703.9

st«t 9 ,y 23
COLLAR ELEV: 461.8

E: 519432.1
INCLINATION: -SO

PL-Purer
C-Cawl
U-UndJa«na
ST.St»pp*d

P-PoMwd Fo-FtOxk*
K-StanUta CLOay Infl
SM-Smoo* CH-O*xrt»
R-Routfi H-H«aWd
\m-V.

ELEV

DEPTH
(TO

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

- 80

- 82

- 84

- 86

- 90

• 92

70.0-98.0 ft
Fresh, medium bedded, light
olive gray (5Y 6/1), medium
grained, medium strong,
LIMESTONE (ST. LOUIS
FORMATION)
B0.9-82.8tt
Fine grained, arenaceous

83.9-84.2 ft.
Calcite filled vugs

85.0-87.1 ft.
Microcrystalline. stylolitic

87. 1-88.3 ft
Porous/vuggy Dolomite

88.3-90.6 ft
Microcrystalline, stylolitic

90.6-9ZO ft
Porous/vuggy Dolomite

92.2-94.1ft
Microcrystalline. some silty
laminae

- 94

ŷ̂̂
95.9-96.1 ft

T- 96 I Moderately weathered,
I arenaceous

379.00
82.80

372.40

10

J.I.R (2)

J.PUSM.CL
J.I.R

J.I.R

J.PUSM

J.PL.SM

B.I.R
J.I.R

J.I.R

J.PUR

J.I.R.CL
J.I.SM
J.I.R
J.I.R

J.I.RCL

J.I.R.CL

10:15
End Cora Run 8

11:05
End Core Run 9

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: M. HIRT
CHECKED: fl. BOOTH
DATE. 3/29/9S
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PROJECT: LAIDLAW/W-FS
PROJECT NO: 043-2648
LOCATION: BHDGETON, MO

,k
1
- 96

- 98

- 100

- 102

t- 104

- 106

- 108

- 110

L

ROCK TYPE

DESCRIPTION

70.0-98.0 ft.
Fresh, medium bedded, light
olive gray (5Y6/1), medium
grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

97.5-97.8 ft
Dolomitic

363. BO
98.0-1 19.3 ft 98.00
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1). fine grained,
medium strong, DOLOMITE,
(ST. LOUIS FORMATION)
Porous/vuggy

101.2-104.3 ft
Medium grained Limestone

107.1-108.0 ft

Dolomite

108.0-110.9 ft

45° healed fracture

111.0-111.9 ft
Moderate to highly weathered,
arenaceous Dolomite, some
chert
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RECORD OF DRILLHOLE PZ-106-K^ sheet a of 23
Î ^̂ ^ETHOO: NX Com 4 water DAlĵ ^^ .̂ COLLAR ELEV: 461.8
^^^KATE: 2/28/95-3/13/93 CO^^^K N: 106703.9 E: 919432.1
f^^K CME73 AZM|̂ PD INCUNATION: -90

J-JO*lt

f-fmJl
S-Sh«ir
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TYPE AND
SURFACE

DESCRIPTION

J.PL.SM.CL

J.PL.SM.CL
J.PUSM
J.I.R

J.PL.R

J.PUR (2)

J.PLSM.CL

J.I.R

J.I.SM.CL

J.I.R

J.I.R (2)

J.I.R

J.I.RCL
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DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH
DRILLER: 0. MAHURIN DATE: 3/29/9S
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11:55
End Core Run 10

13:25
End Core Run 1 1
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PROJECT: LAIOLAW/Rt-FS BOJ
PROJECT NO: 943-2846 D«
LOCATION: BRIDQETON. MO OR|

3

r
-112

- 114

- 118

- 118

•- 120

- 122

- 124

• 128

B

ROCK TYPE

DESCRIPTION

112.0-112.4 ft.
Crystalline Limestone,
moderately weathered

113.2-1 15.0 ft
Crystalline Limestone

115.0-1 15.3 ft
10° calcrte filled vein
(2 mm. thick)

117.0-119.0 ft
10° calcite filled veins
(2 mm. thick)

342.50
1 19.3-133.8 tt. "830

olive gray (5Y 5/2), medium

ARGILLACEOUS LIMESTONE.
(ST LOUIS FORMATION)
Some braciopod fossils

i

123.1-124.9 ft
Greenish gray (5GY 6/1) to
dark greenish gray (5GY 4/1).
Dolomite with calcite veins

124.9-126.0 ft
10° calcite filled veins

125.6-133.2 ft
Microcrystalline to fine

lilt and Dolomite interbeds

Large chert nodules
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K: NX Core & water OATl̂ ^^^^ COLLA8ELEV: 461.8
2/28/95-0/1 3/95 COO^^^H N: 108703.9 E: 919432.1

75 AZIMOl̂ Pr tNCUNATON: -90
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F-Fototen
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DEPTH
(FT)

342.40
119.40
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TYPE AND
SURFACE

DESCRIPTION

J.I.R.CL

J.ST.SM

J.I.SM (2)

J.I.SM.CL (2)

J.PL.SM

J.I.SM

J.I.SM

J.I.SM

J.I.R
J.I.R. calcite

J.PLR (2)

J.l.ftCL (2)
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14:05
End Core Run 12
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RECORD OF DRILLHOLE PZ-106-
PHOJECT: LAIDLAW/R-FS
PROJECT NO: 043-2048
LOCATION: BRIOGETON, MO

tu

*

POCK TYPE

DESCRIPTION

NX Core & vratar
iTE: 2/28/88-3/13/95
CME73

N: 106703.9

Sheet 8 of 23

COLLAR EL£V: 461.8
E: 919432.1

INCLINATION: -SO

J-JOTI
f-FmM

B-8»<XJng
F.Foirtoo

PL-PUrw
C-Cuv»d
U-UndtKUng
ST-SvppKl
1-lrrtgLlir

K-Sturafcted
SM-Srr«x*i
ft-Oaufi
VFW. Routfi

F«-F«OJd«
CL-CIiylnfi
CHOttnt*
H-HMtod

DEPTH
(FT)

ROD

ssss

DISCONTINUrPl' DATA

TYPE AND
SURFACE

DESCRIPTION
18

h-

O x
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E
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Sea

§ =•3 a

180. Z

O O O O
> tn o o tn
I — rt « i-

C E C C E S

NOTES
WATER LEVELS

INSTRUMENTATION

- 128

- 130

- 132

- 134

- 136

• 138

- 140

• 142

119.3-133.8 (L
Fresh, medium bedded, light
olive gray (5Y 5/2), medium
grained, medium strong,
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)
Some braciopod fossils

132.4-132.5 ft.
Claystone

133.8-146.6 ft '33-8°
Fresh, thinly bedded, light
olive gray (5Y 5/2), very
coarse grained, medium strong,
FOSSILIFEROUS UMESTON&
(SALEM FORMATION)

138.7-139.7 ft.
Fine to medium grained
arenaceous Limestone, cross
bedded

139.7-142.1 ft.
Fine grained to
microcrystalline

140.4-140.7 ft
Chert layer

14^1-142.4ft.
Clay layer

142.5-142.7 ft.
Chert nodules

I 143.4-146.1 ft.
Medium grained Limestone

13

332.40
129.40

322.60
139.20

15

J.PL.SM

J.PL.SM

J.I.SM

J.I.SM (2)

B.PL.SM

J.I.SM

J.PL.SM

J.PL.SM

J.PUSM.CL

J.I.SM.CL (2)

J.I.R

14:50
End Core Run 13

@ 133.8 ft.
Inferred top of SALEM
FORMATION

8:45
End Core Run 14

DEPTH SCALE: 12
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHUPJN

LOGGED: M. HIRT
CHECKED: R. BOOTH
DATE: 3/29/95
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PROJECT: LAIOLAW/n-FS &ji
PROJECT NO: 843-2848 cfl
LOCATION: BRIDGETON, MO D^

>
- 144

- 146

- 148

- 150

'
- 154

- 156

- 158

ff

ROCK TYPE

DESCRIPTION

Chert layer

14fi 1-14A ? ft
Chert nodule
146 2-146 6 ft

Limestone, cross bedded ,._ „
313. *U

146.6-152.6 ft 148.60

(10YR 6/2) to dark yellowish
brown (10YR 4/2) fine
grained medium strong
ARGILLACEOUS DOLOMfTE,
(SALEM FORMATION)

interbedded chert nodules

Chert zone

150 4-150 7 ft.

151 8-152 0 ft.

152.5ft
1 in. diameter, black
claystone clast y^ x

152.6-160.5 ft 152.60
Fresh, thinly laminated, light

grained, medium strong,
ARGILLACEOUS LIMESTONE.
(SALEM FORMATION)
Crossbedded, numerous chert
nodules/beds

Chert zone

155.5-155.6 ft
Chert zone

156. 1-157.5 ft
Pale yellowish brown

brown (10YR 4/2)
156.4 ft
Brachiopod fossils
157.0- 157.2 ft
Chert zone

158.2-158.4 ft

159.0-159.4 ft
Chert zone

159.6-159.7 ft
Chert nodule
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RECORD OF DRILLHOLE PZ-106-K^^ sr-e, 9 o» 23
f̂cETHOO: NX Core 4 water DATÎ ^^^ COLLAR ELEV: 481.8
•̂ATE: 2/28/99-3/13/85 COO^^^BN: 106703.9 E: 915432.1

^^g CME75 AZIMÎ ^Pr INCLINATION: -90

J-Join
F-FK*
S-ShMr
B-BKMng
F-Fotaton

ELEV

DEPTH
FT)
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148.80
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153.10

302.50
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TYPE AND
SURFACE

DESCRIPTION

J.I.R (2)

J.U.R

J.I.SM

J.I.R (2)

J.I.R

J.PLSM

J.PLSM

J.I.R
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J.U.SM

J.U.SM (2)
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J.PL.SM
J.I.SM
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DEPTH SCALE: 1 :2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH
DRILLER: D. MAHURIN DATE: 3/29/95
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NOTES
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INSTRUMENTATION

9:50
End Core Run 15

Driller reports rock a
very hard

10:40
End Core Run 16

Driller reports rock is
very hard

11:50
End Core Run 17
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•CORD OF DRILLHOLE PZ-1064 Sheet 10 a* 23
1 PROJECT: LAIDLAW/n-FS
1 PROJECT NO: 043-2848

LOCATION: BRKX3ETON, MO

PS

• 160

• 162

• 164

• 166

h- 168

- 170

- 172

• 174

•

DESCRIPTION

160.2-160.4 ft.
Chert zone
160.5-174.3 ft.
Fresh, thickly laminated,
medium light gray (N6), coarse
grained, medium strong,
FOSSILIFEROUS DOLOMITIC
LIMESTONE. (SALEM
FORMATION)

287.50
174.3-178.8 ft. 174.30
Fresh, thinly bedded, pale
yellowish brown (10YR 6/2) to
medium light gray (N6), l-c
grained, medium strong,
CALCAREOUS OOLOMfTE,
(SALEM FORMATION)
Some fossils, cross bedding
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DESCRIPTION

J.I.SM

J.U.R

J.ST.R

J.PLSM

y

Pi,
v>3

r o
h- <

x O x O
S z 55 -J
O UJ O h-
Z I Z 2

S o

IS £ oS?
>\ ! \ n " *
"f\ vrt * « <M ' -MA

X1, Z (t IT E 1 C (T (T

1

COLLAR ELEV: 461.8
E: S1 3432.1

INCLINATION: -90

2

I <E
~ r NOTES

z 0 INSTRUMENTATION

,o§ 83

Lv H
C E £

13:45
End Core Run 18
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^fcCORD OF DRILLHOLE PZ-1 06-^^
PROJECT: LAltXAW/n-FS E^^^KTHOO: NXCora&watar OATÎ ^^B

I PROJECT NO: 043-2848 D^^^RlATE: 2/28/95-3/13/95 COORl̂ Ks N: 106703.9
LOCATION: BROGETON, MO DRllCTlG: CME 75 AZIMUTH: 0

1s
- 176

- 178

- 180

- 182

'

- 186

- 188

- 190

•

ROCK TYPE

DESCRIPTION

174.3-178.8 ft.
Fresh thinly bedded pale
yellowish brawn (10YR6/2) to
medium light gray (N6), fine
to coarse grainea medium
strong CALCAREOUS
DOLOMrTE (SALEM
FORMATION)
Some fossils, cross bedding
176. 9- 177.2 ft

178 3-178 5 ft.
Chert zone

178 8-187 0 ft.
Slightly weathered, medium

brown (10YR 5/4) medium

DOLOMITE. (SALEM
FORMATION)
Some fossils, calcite
crystals, porous/vuggy
180.2-180.3 ft.
Chert nodule

183.9-184.1 ft
Chert zone

274.80
187.0-189.3 ft 187.00
Fresh, thinly laminated, pale
yellowish brown (10YR 6/2),
medium grained, medium strong,
OOLOMITIC LIMESTONE.
(SALEM FORMATION)
Some cross bedding, fossils

189.3-201.3 ft
Fresh, thickly laminated,
light olive gray (5Y 6/1).
interbedded medium and very
coarse grained, medium
strong ARGILLACEOUS
FOSSILIFEROUS LIMESTONE,
(SALEM FORMATION)
190.8-191. 4 ft.
Brecciated
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- 194

- 198

- 198

•
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-202

-204

-206

•
-208

ROCK TYPE

DESCRIPTION

189.3-201.3 ft
Fresh, thickly laminated,
light olive gray (5Y 6/1)
interbedded medium and very
coarse grained, medium
strong, ARGILLACEOUS
FOSSILIFEROUS LIMESTONE,
(SALEM FORMATION)

195.4-195.7 ft.
Cross bedded, brecciated

200.5-201. 2 ft

260.60
201.2-209.2 ft. 20' 20
Fresh, thinly laminated,
medium dark gray (N4), very
fine grained, weak,
CALCAREOUS CLAYSTONE,
(WARSAW FORMATION)
Brachiopod fossils

205. 1-207.2 ft
Medium gray (N5), fine to
medium grained

207. 1-207.2 ft
Brecciated
207.3-End of Borehole
Olive gray (5Y 4/1). medium
strong
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WATER LEVELS

INSTRUMENTATION

16:35
End Core Run 21

201.9-202.5 ft.
GTS-1 collected for perm,
testing at laboratory
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-214

>

-218

- 218

•220

•222

-224

ROCK TYPE

DESCRIPTION

201. 2-209.2 ft
Fresh, thinly laminated,
medium dark gray (N4). very
fine grained, weak.
CALCAREOUS CLAYSTONE,
(WARSAW FORMATION) 232.60

IBrachiopod fossils 209.2<j
209.2-225.4 ft.
Fresh, medium bedded, olive
gray (5Y 4/1), very coarse
grained, medium strong.
FOSSILIFEROUS LIMESTONE.
(WARSAW FORMATION)

212.2-213.7 ft.
Slightty weathered.
porous/vuggy, calcareous

217.3-218.5 ft.
Medium grained

220. 1-22 1.9 ft
Medium grained
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PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIOGETON, MO

Wfc

-224

-228

-228

-230

-232

•234

•236

•238

-240

ROCK TYPE

DESCRIPTION

209.2-225.4 ft.
Fresh, medium bedded, olive
gray (5Y 4/1), very coarse
grained, medium strong,
FOSSILIFEROUS LIMESTONE,

236.40
225. 4-233.2 ft. M5.40
Fresh, medium bedded, olive
gray (5Y 4/1), fine grained,
weak, CALCAREOUS
CLAYSTONE. (WARSAW
FORMATION)
Some calcrte crystals, fossils
225.4-228.3 ft.
Slightly porous/vuggy
(<1 mm.)

22860
233.2-251. 3 ft. 233.20

gray (5Y 4/1). very coarse

FOSSILIFEROUS LIMESTONE,
(WARSAW FORMATION)
Stylolitic, some calcite

235.9-238.3 ft
Slightly weathered

239.0-240.0 ft
Slightly weathered
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DRILLING DATE: 2/28/95-3/13/95 COORDINATES N: 106703.9 E: 515432.1
DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90
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13:55 j
End Core Run 24
229.6-230.1 ft. '•
GTS-2 collected for perm. _"
testing at laboratory ~
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-240

-242

-244

-246

»

-248

•250

•252

-254

-256

ROCK TYPE

DESCRIPTION

233.2-251 .3 ft

gray (5Y 4/1). very coarse

FOSSILIFEROUS LIMESTONE.
(WARSAW FORMATION)
Stylolitic. some calctte

246.3-246.5 ft

Limestone

250.3-251.3 ft.

210.50
251.3-257.7 ft. 25' 30
Slightly weathered, medium
bedded, olive gray (5Y 4/1),
fine grained, weak.
CALCAREOUS CLAYSTONE.
(WARSAW FORMATION)
Porous/vuggy (< 1 mm.)
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-258
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»

-264

-266

-268

•270

-272

ROCK TYPE

DESCRIPTION

251. 3-257.7 ft
Slightly weathered, medium
bedded, olive gray (5Y 4/1).
fine grained, weak,
CALCAREOUS CLAYSTONE,
(WARSAW FORMATION)
Porous/vuggy (< 1 mm.)

204.10

257.7-259.7 ft 257.70
Fresh, medium bedded, olive

medium strong. FOSSILIFEROUS
LIMESTONE. (WARSAW
FORMATION)

202.10
259.7-263.7 ft 259.70
Fresh, medium bedded, olive
gray (5Y 4/1), fine grained,
weak. CALCAREOUS
CLAYSTONE. (WARSAW
FORMATION)

261. 8-262.3 ft
Calcite crystals, some large
vugs (>10mm.)

263.5-163.7 ft
Highly weathered ,98 10

263.7-269.3 ft 263.70
Fresh, medium bedded, olive
gray (5Y 4/1), coarse grained,
strong, FOSSILIFEROUS
LIMESTONE (WARSAW
FORMATION)

266.3-266.4 ft
Claystone

268.3-269.3 ft
Calcareous claystone

192.50
269.3-284.2 ft 269.30
Fresh, medium bedded, medium
dark gray (N4), very fine
grained, very weak, CLAYSTONE.
(WARSAW FORMATION)
Some calcite crystals

271.3-271.7 ft
Slightly wethered, porous
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16:25
End Core Run 27

17:15
End Core Run 28
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ROCK TYPE

DESCRIPTION

269.3-284.2 ft
Fresh, medium bedded, medium
dark gray (N4). very fine
grained, very weak. CLAYSTONE.
(WARSAW FORMATION)
Some calcite crystals

275. 1-276.0 ft
Slightly weathered, porous

277.6ft
Calcite filled vug (3 cm.)

282.7-283.2 ft
Calcareous, weak

283.3-284.1 ft
Slightly weathered, porous

284.2-301. 4 ft
Fresh, medium bedded, medium
dark gray (N4), fine grained,
medium strong, CALCAREOUS
CLAYSTONE. (WARSAW
FORMATION)
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8:45
End Core Run 29
Problems coring, drill
string very wobbly due to
large diameter casing

10:00
End Core Run 30
Cuttings not coming out
with return: flush hole
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1
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ROCK TYPE

DESCRIPTION

284.2-301.4 ft
Fresh, medium bedded, medium
dark gray (N4), fine grained,
medium strong. CALCAREOUS
CLAYSTONE, (WARSAW
FORMATION)
289.2-290.6 ft
Dolomite

293.4-295.6 ft
Dolomite

160.40
301.4-346.4 ft 3°140

dark gray (N4), m-vc grained,
medium strong. LIMESTONE.
(WARSAW FORMATION)
Some Claystone partings

302.6-304.3 ft
Dolomitic Claystone, some
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12:00
End Core Run 31

13:50
End Core Run 32
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PROJECT: LAIDLAW/H-FS
PROJECT NO: 943-2848
LOCATION: BHDGETON, MO

CORD OF DRILLHOLE PZ-106-I
3D: NX Core & water

2/28/9S-3/13/9S
DRILL RIG: CME 75

DAT
COORflPPES N: 106703.9
AZIMUTH: 0

She* 19 at 23

COLLAR ELEV: 461 .S
E: 51343&1

INCLINATION: -90»
-304

•308

-308

-310

»
-312

- 314

-318

-318

•
-320

ROCK TYPE

DESCRIPTION

301. 4-346.4 ft.
Fresh, thinly bedded, medium

(WARSAW FORMATION)
Some Claystone partings

307.9ft

(3 em.)

T1S 5 ft
Chert zone

316.2ft.
Chert zone
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14:15
End Core Run 33

14:50
End Core Run 34

DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH OOldCr ASSOClatCS
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1 PROJECT: LAIDLAW/n-FS
1 PROJECT NO: 943-2848
1 LOCATION: BWDGETON, MO

^̂ rui
££

.

-320

•322

•324

-328

»

•328

- 33O

•332

•334

r•336

DESCRIPTION

301. 4-346.4 ft.
Fresh, thinly bedded, medium
dark gray (N4). m-vc grained,
medium strong. LIMESTONE,
(WARSAW FORMATION)
Some Claystone partings

323.2-323.3 ft
Chert zone

324 8 ft
Chert zone

32S.3, 325.8. and 326.3 ft
Chert zones

327.4 ft
Chert zone

328 5 ft
Chert zone

329 1 ft.
Chert zone

329 6-329 9 ft
Chert zone

333 4 ft

Chert zone
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•̂pORD OF DRILLHOLE PZ-106-r̂ M sheet » o« 23
BO^̂ ^KnOD: NX Core & water DATUlĴ Pr COLLAR ELEV: 481.8
DRILOBR>ATE: 2/28/95-3/1 3/93 COORDINATES N: 106703.9 E: 315432.1
DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90
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15:45
End Core Run 35

16:40
End Core Run 36
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PROJECT: LAIDLAW/Ftl-FS
PROJECT NO: 943-2848
LOCATION: BRJDGETON, MO

CORD OF DRILLHOLE PZ-106-
HOD: NX Core & water

ORlCBWbATE: 2/28/95-3/13/95
DRILL RIG: CME 75

DATUi
COORDiflJl tS N: 108703.9
AZIMUTH: 0

Sheet 21 ct 23

COLLAR ELEV: 461.8
E: SI 5432.1

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Jocnt PL-Plan* P-Pobft*d F«-F«Oj6o«
F-FaUl C-Cuv*d K-SBurakhd CL-CtaylnS
S-Sh««r U-UndUrtng SM-Smoolh CH-CNoriti
3-Btddng ST-SUpp*d R-Rou?i H-Hiatod
F-Fofabon NrreguUr VR-V Houtfl QRF-Qrav«l FlM
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DEPTH
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NOTES
WATER LEVELS

INSTRUMENTATION

-338

•340

-342

- 344

- 348

-350

-352

301.4-346.4 ft
Fresh, thinly bedded, medium
dark gray (N4), m-vc grained,
medium strong, LIMESTONE,
(WARSAW FORMATION)
Some Claystone partings
336.6-346.4 ft.
No more claystone partings
336.9ft
Chert zone
337.9-339.2 ft
Chert zone

339.9ft
Chert zone

340.9-341.3 ft
Chert zone

342.0-342.2 ft
Chert zone
342.3-343.5 ft
Chert zone

343.8ft
Chert zone

344.6ft
Chert zone

37

344.20

115.40

346.4-363.6 ft 348.40
Slightly weathered, thinly to
medium bedded, light gray
(NT), medium grained, medium
strong. CALCAREOUS
DOLOMITE.
(KEOKUK FORMATION)
Interbedded with chert zones
and nodules; porous/vuggy:
some filled with calcite
crystals; some calcite veins

38

J.I.R
calcite crystals

J.I.SM.chert

J.I.SM
J.I.SM

J.I.R.fossils

J.I.R.chert

J.I.SM

J.I.SM.chert

8:30
End Core Run 37

DEPTH SCALE: 1:2
DRILLING CONTRACTOR:
DRILLER: D. MAHURIN

LAYNE-WESTERN
LOGGED: M. HIRT
CHECKED: R BOOTH
DATE: 3/29/95

Colder Associates



I ^^ECORD OF DRILLHOLE PZ-106-l̂ lh sh«t 22 of 23
PROJECT: LAlDLAW/Ht-FS BQ^̂ HrTHOO: NX Core ». water OATLfl̂ l̂r COLLAR ELEV: 481.8
PROJECT NO: 943-2848 DRIC^^DATE: 2/28/95-3/13/95 COOfloWTES N: 106703.9 E: 515432.1

| LOCATION: 8RIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

»| A. UJ

g

•352

-354

•358

-358

»

- 360

-382

-364

•368

-388

ROCK TYPE

DESCRIPTION

346 4-363 6 ft
Slightly weathered, thinly to
medium bedded, light gray
(NT), medium grained, medium
strong, CALCAREOUS

(KEOKUK FORMATION)
Interbedded with chert zones
and nodules; porous/vuggy;

crystals; some calcrte veins

358.0-361.1 ft.
Moderately weathered, very
vuggy

98.80
363.00

Slightly weathered, thinly
bedded, light gray (NT),
m-vc grained, medium
strong DOLOMfTIC
LIMESTONE. (KEOKUK
FORMATION)
Slightly vuggy. some chert
nodules
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9:30
End Core Run 38

Drilling rate much slower
due to presence of chert

362.9-363.4 ft
Core loss
11:00
End Core Run 39
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CORD OF DRILLHOLE PZ-106-1 Sheet 23 o* 23

PROJECT: LAIDLAW/W-F3 E^̂ ^KTHOO: NX Core & water DATlJ^^K COLLAR ELEV: 461.8
PHOJECTNO: 943-2848 DRrHWjDATE: 2/28/95-3/13/95 COORtJIHRTES N: 106703.9 E: 515432.1
LOCATION: BRIDGETON. MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90 '.

1
-388

-370

-372

-374

»

-376

-378

-380

-382

-384

ROCK TYPE

DESCRIPTION

363.6-370.1 ft.
Slightly weathered, thinly
bedded, light gray (NT).

strong. DOLOMITIC
LIMESTONE. (KEOKUK

Slightly vuggy, some chert
nodules
369.4-370.1 ft. 91 70

(Chert layer 370 ,<j

370. 1-373.4 ft.
Moderately weathered, medium
bedded, medium light gray
(N6), fine grained, medium
strong. DOLOMITE. (KEOKUK
FORMATION)

nodules and calcite crystals

88.40
End of Record of Drillhole 373.40
at 373.4 ft.
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•̂ECORO OF DRILLHOLE PZ-106-̂ ^M st«* i <* 2
PROJECT: LAJDLAW/FH-fS Bd^̂ ^̂ THOD: NX Cora & water DATUfl̂ ^V COLLAR ELEV: 461.5
PROJECT NO: 943-2846 DRfflWTOATE: 3/24/95 COORDINATES N: 1066715.1 E: 515418.0
LOCATION: BROGETON, MO DRILL RIG: SCRAMM AZiMUTH: 0 INCLINATION: -90

P

- 176

- 178
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- 182

»

- 184

- 186

- 188

- 190

- 192

ROCK TYPE

DESCRIPTION

0.0-189.9 ft.
No sampling conducted
See Record of Drillhole for
PZ-106-KS

271.80

189.9-199.9 ft 188*3
Fresh, thinly laminated, light
olive gray (5Y 6/1). l-m
grained, medium strong.
ARENACEOUS LIMESTONE.
(SALEM FORMATION)
Fossiliferous
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0.0-30.0 ft.
Drilling conducted with
6 1/4 in. ID hollow stem
augers, then borehole
advanced to 189.9 ft.
with 5 7/8 in. air rotary
bit

3/24/95® 11:00
Began coring

Colder Associates



^fecORD OF DRILLHOLE PZ-106-̂ BA she* 2 or z
PROJECT: LAJDLAW/FO-FS BV^HMrHOO: NX Cora & water OAll̂ ^K COLLAR ELEV: 461.5
PROJECT NO: 943-2848 DPfflaBK>ATE: 3/24/95 COOROWTES N: 1066715.1 E. 515416.0
LOCATION: BRIDGETON, MO DRILL RIG: SCRAMM AZIMUTH: 0 INCLINATION: -90

i
s~

- 192

- 194

- 196

- 198

>

- 200

-202

•204

•208

'
-208

ROCK TYPE

DESCRIPTION

189.9-199.9 ft.
Fresh, thinly laminated, light
olive gray (5Y 6/1). f-m
grained, medium strong.
ARENACEOUS LIMESTONE,
(SALEM FORMATION)
Fossiliferous

281.60
End of Record of Drillhole 199.90
at 208.0 ft.
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3/24/95 ©13:15
Finish Run 1
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ECORO OF DRILLHOLE P2-1064 Shoot 1 at 2

I PROJECT: LAIDLAW/RI-FS Ef̂ ^HbTHOO: NX Core i water DATB^HEL COLLAR ELEV: 481.0
PROJECT NO: 943-2848 DRlHWOATE: 4/4/95-4/5/95 COORDINATES N: 1068728.3 E: 515399.9 '

| LOCATION: BRIOGETON. MO DRILL RIG: SCHRAMM AZIMUTH: 0 INCUNATTON: -90

»1 £• S;
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- 148

- 150

»
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- 154

- 158

- 158

- 160

ROCK TYPE

DESCRIPTION

0.0-154.9 ft
No sampling conducted
See Record of Drillhole for
PZ-106-KS

3O8.10

154.9- 160.3 ft 'S4.90
Fresh, thinly bedded to thinly
laminated, light olive gray
(5Y 6/1), f-m grained.
medium strong,
AGILLACEOUS LIMESTONE
(SALEM FORMATION)
Chert nodules, silt lenses.
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0.0-30.0 ft.
Drilling conducted with
6 1/4 in. ID hollow stem
augers, then borehole
advanced to 154.9ft
with 5 7/8 in. air rotary
bit

"1
i

4/4/95 @ 12:20
Begin Run 1
@ 13:30
Rig breaks down i

1

4/5/95 @ 7:30 ]
Resume drilling at
159.5ft

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON uOldef ASSOCOteS
DRILLER: M. VOGT DATE: 5/26/95



1 ĵ KCORD OF DRILLHOLE PZ-106-^^A SNM 2 o< 2
PROJECT: LAIDLAW/RJ-FS BO^^MtrHOD: NX Core & water DATU^̂ MJP COLLAR ELEV: 481.0
PROJECT NO: 943-2848 ORIL^TODATE: 4/4/93-4/5/95 COORDINATES N: 1066728.3 E: 315389.9
LOCATION: BRDGETON, MO DRILL RIG: SCHRAMM AZIMUTH: 0 INCLINATION: -00

>
pK1

- 180

- 162

- 164

- 166

»

- 168

- 170

- 172

• 174

- 178

ROCK TYPE

DESCRIPTION

160.3-165.0 ft.
Slightly weahtered. thickly
laminated, yellowish gray
(5Y 7/2), coarse grained,
strong, ARENACEOUS
LIMESTONE (SALEM
FORMATION)

Fossil fragments, sandy

296.00
End of Record of Drillhole '65 .00
at 165.0ft

G
R

A
P

H
IC

 L
O

G
I

-T1-

J-Jont PL-Plxw P-Potttwd f»-ftOaa» a

F-F«JI C-Cuv*d K-SluniicKd CL-Cbylnfl 2
S-ShMT U-UrxUattng SU-Srmo»l CH-Chkxiu 5
a-BMdng ST-suppw) R-RoucT) H-H>atod •£
F.Fobbon l-lirtflLUr VR-V Ftough ^

ELEV

DEPTH
(FT)

296.00
165.00

R
U

N
 N

O
.

1

C
O

R
E

R
E

C
O

V
E

R
Y

BO 8
 
I

100

(A

II
S "- "• o

CJ » W • ~-

1
Dl£

'Vl\

1
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TYPE AND
SURFACE

DESCRIPTION
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON
DRILLER: M. VOGT DATE: S/28/95

a
a
z

g£
ilVs R

4
 

S
T

R
E

N
G

T
H

S
H

| 
IN

D
E

X

!|
H

2
3

0

H
j'
5

° 
P

O
IN

T
 L

O
A

D
0

-3
0

0
nJ

«o
o o

 
IN

DE
X 

(p
sl

)
R

6
I 

T
E

S
T

 O
R

IE
N

T
A

T
IO

N

NOTES
WATER LEVELS

INSTRUMENTATION

*/5/95 @ 10:00
End Run 1
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Colder Associates



RffoLSOIL B O R O L E LOG

LAIDLAW/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT Z

NORTHING^ 1067163.45
DATUM EASTING: 515254.52 ELEVATION 462.6

OROJUNO METHOD:

6.25 inch I.D. Hollo* Stem Auger

SAUPUNO METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH>

WATER LEVEL

DATE

CASMG DEPTH

BORMO NO.

PZ-107-SS

SHEET

ORLUNC

START

13:00

DATE

3/26/95

FtNBH

16:25

DATE

3/26/95

OKU. 00 CME 75 SURFACE CONDITIONS

ANGLE -90* BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
"•>

OESCRFnOM OF MATERIAL
REMARKS

— 2

«L,
- 4

____ B

- 6

- 7

— 8

u

18

4
8
23

8
32
15
9

0.9-
s.o-

C43X)

i.o-
ro7

(SOU

1.1'
zW

C33X)

(0.0-2.0 ft.) Stiff, moderate yellowish
brown (10YR 5/4), SILTY CLAY, trace of
very fine Sand, WR, danp, (CD, (FILL)

(2.0-4.0 ft.) Firn, yellowish brown
(10YR 5/4), SILTY CLAY, little Gravel,
trace amount of trash at botton, VR,
danp. (CD, (FILL)

(4.0-6.0 ft.) Very stiff, nediun light
gray (N5) to dark greenish gray
(5GY 4/1), SILTY CLAY, some Gravel, SR,
moist, (CD, (FILL)

(456.6) S.O

I.I'
3.0'

C33Z)

0.3'

0.0'

(6.0-8.0 ft.) Mixed damp waste and silty
clay

(8.0-10.0 ft.) Trash

SP

©

(10.0-12.0 ft.) Waste becomes wet

(450.6) 12.0
(12.0-14.0 ft.) No Recovery

SP

©

from 12.0-28.0 ft.,
no samples
recovered, but
drilling indicated
mixed waste and
Silty clay layers

(14.0-15.0 ft.) No Recovery
SP



ffffffffffffM
LAIOUkW WASTE SYSTEMS INC.

SITE NAME AND LOCATION

LAIDLAW/OU2 RI-rS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067163.45
DATUM EASTING: 515254.52 ELEVATION 462.6

SOIL BOTEHOLE LOG
DRUJNO METHOD: BORWG NO.

6.25 inch I.D. Hollow Sten Auger PZ— 107-SS

SHEET

SAMPLING METHOD: 2 OF 3

SPLIT SPODN: 2.0 inch O.D./1.5 inch I.D. (SP) ORUJNG

SHELBY TUBE: 3.0 inch O.D./8 13/16 inch I.D. (SH) START RNBH

WATER LEVEL ^̂  ™*

IBg 13:00 16:25

DATE DATE DATE

CASHC DEPTH 3/26/95 3/26/95

ORLL RIG CME 75 SURFACE CONDITIONS

ANCLE -90* BEARMG

SAMPLE HAMMER

i
5~16

5~17

—

5-19

5-21

5-22

5~26

5-27

5~28

5~29

0B

iw

Is

5
8
13
6

5
7
35
41

5
5
5
3

5
4
7
9

6
7
7
10

5
5
9
12

i
o.o-
2.0-
COM

o.o-

<OZ>

0.0'

a.o-

0.0'
a.o-
(OX)

0.0'

Jo7

0.4-

1 ft SAMPLE NUMBER
~ AND
Q DtSCWPTIOM OF MATERML

N
D

 
R

E
C

O
V

E
R

Y

'

(15.0-16.0 Ft.) No Recovery

(16.0-18.0 Ft.) No Recovery

(18.0-20.0 Ft.) No Recovery

(20.0-22.0 Ft.) No Recovery

(22.0-24.0 Ft.) No Recovery

(24.0-26.0 Ft.) No Recovery

(26.0-28.0 Ft.) Waste

(434.6) 28.0
(28.0-32.0 Ft.) StiFF. dark greenish gray
(5GY 4/1), SILTY CLAY. NR, wet. (CD,
(LOESS)

f
SP

SP

CD

SP

SP

©

SP

©

SP

©

SP

©

—

—

REMARKS



ffffffffff
LABLAW WASTE SYSTEMS IMC.

5fl^ SOIL BORHOLE LOG
STE NAME AND LOCATION

LAIDLAW/DU2 RI-F
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067163.45
DATUM EASTING: 515254.52 ELEVATION 462.6

DRUJNO METHOD:

6.35 inch I.D. Hollo* Sten Auger

SAUPLMO METHOD:

SPODN' 2-° inch °-DV1-5 ln l-D- <SP>

SHELBY TUBE: 3.0 inch O.D./2 13/16 :nch I.D. <SH)

WATER LEVa

DATE

CASNG DEPTH

BORMG NO.

PZ-107-SS

SHEET

op

DMLUNO

TIC

13:00

DATE

3/26/95

FMSH

TIME

16:25

3/26/95

OMU RK CHE 75 SURFACE CONDITIONS

ANCLE -90* BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

UCiCHPTlOM OF UKIERM.
REMARKS

(28.0-32.0 ft.) Stiff, dark greenish gray
(5GY 4/1J, SILTY CLAY, NR, wet, <CL>.
(LOESS)

«[
(430.6) 32.0

End of Soil Borehole Log at 32.0 ft.

See PZ-107-SS Record of Drillhole for
rock descriptions below 55.0 ft.

I~34

35

~37

~39



I ^^CORD OF DRILLHOLE PZ-107-3^^ stoat i of 4
PROJECT: LAirXAW/FU-FS B^̂ ^KTHOD: NX Core & water OATU^^^P COLLAR ELEV: 44J2.8
PROJECT NO: 943-28*8 DRliBFoATE: 5/21/99-5/22/99 COORDM^S N: 1067163.49 E: 919294.92

| LOCATION: BRIDSETON, MO DRILL RIG: CME 75 AZMUTH: 0 INCLINATION: -90

»reffi
a. —
%

- 48

- 50

- 52

- 54

'

- 98

- 60

- 82

- 94

ROCK TYPE

DESCRIPTION

0.0-32.0 ft
See Soil Borehole Log
PZ-107-SS
32.0-54.0 ft
No samples collected

408.60
54.0-59.0 ft S4.00
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).
fine grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

59.0-63.5 ft
Slightly weathered, medium
bedded, light olive gray
(5Y 5/2). medium grained,
medium strong ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
60.0ft
Fossiliferous

63.5-82.3 ft
Fresh, medium to thinly
bedded, pale yellowish brown
(10YR 6/2), m-c grained,
medium strong LIMESTONE,
(ST. LOUIS FORMATION)
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DISCONTINUITY DATA S

5iu

'ISIS

8 S \

•

<

4

4

•

<

TYPE AND
SURFACE

DESCRIPTION

J.PLSM.CL

J.PUSM

J.PLR

B.PUSM

J.PL.SM.CL

J.PL.R

B.PLSM

o "
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NOTES

WATER LEVELS

INSTRUMENTATION

5/18/95- 5/19/95
A 9 7/8 ia borehole (air
rotary) was advanced
through 10 1/4 in. ID
hollow stern augers from
30.0-55.0 ft. and 6 in.
steel was sealed in
borehole from surface to
55.0 ft with neat
cement Bedrock was
encountered at 51.0 ft
BGS during drilling

5/21/95 ©15:30
Began coring

5/21/95® 15:50
End of Run 1

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON COlder ASSOClateS
DRILLER: O. MAHURIN DATE: 8/20/99



PROJECT: LWOLAW/W-F3
PROJECT NO: 843-2848
LOCATION: BRIDGETON, MO

OF DRILLHOLE PZ-107
NX Core* water
5/21/93 • 5/22/99

DRILL RIG: CME 73
COOflBUWTES N: 1067183.45
AZIMUTH: 0

Sh«et 2 of 4

COLLAR ELEV: 482.8
E: 915254.52

INCLINATION: -60,
ft*8

- 84

• 88

- 68

- 70

'

- 74

• 78

• 78

•

ROCK TYPE

DESCRIPTION

63.542.3 ft
Fresh, medium to thinly
bedded, pale yellowish brown

medium strong LIMESTONE.
(ST. LOUIS FORMATION)

64.3ft
Argillaceous layers common.
stylolites common

72. 1-72.6 ft.
Argillaceous layer

76.7-77.2 ft.
Argillaceous layer

78.4-79.9 ft
Argillaceous layer
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DISCONTINUITY DATA S

= !§!•
. 2 S S '

i

1

i

TYPE AND
SURFACE

DESCRIPTION

B.PL.SM

B.PL.SM.CL

J.PUSM

J.PUSM.CL

J.PUSM.CL

J.PUR

B.PL.SM.CL (5)

B.PUSM.CL

J.I.R

8.PLSM.CL

J.PUSM (2)

J.PL.SM
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g jjj WATER LEVELS
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5/21/95® 16: 15
End of Run 2

5/21/95 @ 17:40
End of Run 3

DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TILTON OOlder ASSOCIatCS
DRILLER: D. MAHURIN DATE: 6/20/95



ECORD OF DRILLHOLE PZ-107- Sheet 3 o« 4

I PROJECT: LAIDLAW/RI-FS BOĵ ^HTHOD: NX Core 4 water DATUl̂ ^W COLLAR ELEV: 482.8
PROJECT NO: 943-2848 ORlHiK>ATE: 3/21/99-3/22/93 COORDlHiTES N: 1087183.43 E: 515234.52
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

i
a~
o

- 80

- 82

- 84

- 88

»

- 88

- 90

- 92

- 94

•
- 98

ROCK TYPE

DESCRIPTION

63.5-62.3 ft

bedded, pale yellowish brown
(10YR 6/2), m-c grained,

(ST. LOUIS FORMATION)

82.3-84.6 ft
Slightly weathered, medium
bedded, light olive gray
(5Y5/2), medium grained,
medium strong ARGILLACEOUS
UMESTONE (ST LOUIS
FORMATION)

84. 6- 88. 5 tt
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).
fine grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Thinly laminated Clay layers

88.5-94.1 ft
Fresh, medium bedded, light
olive gray (5Y 5/2), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Stylolites abundant

t

94. 1-97.2 ft
Fresh, thinly bedded, pale
yellowish brown (10YR 6/2),
fine grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Abundant thinly laminated Clay
layers
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CONTlNUrTY DATA l̂

TYPE AND
SURFACE

DESCRIPTION

J.PL.SM (3)

J.PL.SM (2)

J.PUSM.CL (2)

J.C.SM

B.PL.SM.CL (3)

h,

i
£

DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON
DRILLER: D. MAHURIN DATE: 6/20/93
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NOTES
WATER LEVELS

INSTRUMENTATION

5/21/95 @ 18:40
End of Run 4
Quit drilling for
the day
5/22/95 @ 7:30
Began drilling

Colder Associates



=CORD OF DRILLHOLE PZ-107-S Sheet 4 of

PROJECT: LAIDLAW/RI-FS B^̂ ^KTHOD: NX Cora & water OATUl̂ ^̂ P COLLAR ELEV: 462.6
PROJECT NO: 943-2846 OR^ ÎATE: 5/21/9S - 5/22/95 COOROWBtS N: 1067163.45 E: 915294.92
LOCATION: BWDGETON, MO DRILL RIG. CME75 AZIMUTH: 0 INCLINATION: -60

1
s

- 96

- 98

• 100

- 102

'

- 108

- 108

• 110

•

ROCK TYPE

DESCRIPTION

Fresh, thinly bedded, pale
yellowish brown MOYR 6/2),
fine grained, medium strong.
LIMESTONE, (ST. LOUIS
FORMATION)

layers
97.2-100.7 ft
Slightly weathered, medium
bedded, light olive gray (5Y
5/2), fine to medium grained.
medium strong. ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
Calcite filled healed
fractures common

Fresh, thinly bedded, pale
yellowish brown (10YR 6/2).
f-m grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Abundant thinly laminated clay
layers

358.30
End of Record of Borehole 104 .00
at 104.0 ft
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CONTINUrrY DATA S

TYPE AND
SURFACE

DESCRIPTION

B.PL.SM

J.PUR.CL
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J.PLR
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NOTES
WATEH LEVELS

INSTRUMENTATION

5/22/95® 8:10
End of Run 5

5/22/95 @ 8:30
Finished coring

-

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON GOldCr ASSOClatCS
DRILLER: D. MAHURIN DATE: 8/20/99



ffffffffffffF SOIL BORTHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

SHE NAME AND LOCATION ORUJNO METHOD: BOWNG NO.

LA
W

NORTHING^ 1
DATUM EASTING: 5

6.25 inch I.D. Hollow Sten Auger PZ— 108— SS

SHEET

SAMPLING METHOD: 1 OF 2

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) DRHJJNG

EST LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. (SH) START FINBH

UHLRABLL UN1I 2 WATER LEVEL ™C TIME

TOg 16-30 7-.50

DATE DATE DATE

°5697b2768l37 ELEVATON 454., CASK! DEPTH 3/21/95 3/22/95

ORU. RIG CME 75 SURFACE CONOmONS

ANGLE BEARMG

SAMPLE HAMMER
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3.9'
20'

0.3'
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'.*•
2.0'

(SOU

<30X.)

2T7

g R SAMPLE NUMBER
IK AND
g D DESOaPTIOH OF MATERIAL

•̂ ^01 j (0.0-2.0 ft.) Dense, pale yellowish brown
V>O?1J (10YR 6/2), CLAYEY GRAVEL, sone fine to
SXSM1 coarse Sand, SR, danp, (GO, (FILL)

S>N (452.1) 2.0

<?vvk t (2.0-6.0 ft.) Stiff to very stiff, dark
>OOylJ yellowish brown (10YR 4/2), StLTY CLAY,
"•OOsFl sone Gravel, little fine to coarse Sand,
SNNI-J SR, danp, (CD, (FILL)

VCVkT (6.0-12.0 ft.) Stiff to very stiff, dark
SooM yellowish brown (IOYR 4/2), SILTY CLAY,
oO^^^ trace Gravel, trace to sone fine to
oNyf-H coarse Sand, SR, danp, (CD, (FILL)

^>VT (12.0-19.0 ft.) Very stiff, yellowish
O^H 1 gray (5Y 7/2), SILTY CLAY, trace fine
O \̂«J Gravel consisting of linestone, trace to
SN^̂ B little fine to coarse Sand, noderate anount
S^ Îl of iron oxide staining, SR, danp, (CD,
NNN/J (ALLUVIUM)
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LAIDLAW WASTE SYSTEMS IMC.
SOLISOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAV/DU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING-. 1067678.37
DATUM CASTING: 515972.61 ELEVATION 454.1

ORtlMO METHOD:

6.25 inch I.D. Hollo* Sten Auger

SAMPLMG METHOD:

SPLIT SPOON. 8.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH>

WATER LEVEL

TME

DATE

CASMO DEPTH

BOMNQ NO.

P2-108-SS

SHEET

OF

DRILLING

START

me
16-30

DATE

3/21/95

FMSH

TIME

7:50

DATE

3/22/95

z
a:

?
<t

O
O

O

o:
O

RIG CME 75 SURFACE CONOmONS

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESOaPTON OF MATERIAL
REMARKS

— 16

—17

18

19

•20

•21

22

23

24

25

26

27

3
5
9
38

1.8'

LSI

(60X>

(12.0-19.0 ft.) Very stiff, yellowish
gray <5Y 7/2), SILTY CLAY, trace fine
Gravel consisting of linestone, trace to
little fine to coarse Sand, moderate anount
of iron oxide staining, SR, danp, <CL),
<ALLUV1UH)

(19.0-20.0 ft.) Very stiff, light olive
gray OOY 5/4), SILTY CLAY, little highly
weathered linestone, gravel pieces,
little fine to coarse Sand, moderate
iron oxide staining, NR, danp, (CD,
(ALLUVIUM) (434.1) 20.0
End of Soil Borehole Log at 20.0 ft.

See PZ-108-SS Record of Drillhole for
rock descriptions

Top of weathered
bedrock encountered
6 20.0 ft.
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PROJECT: LAIDLAW/F8-F3
PROJECT NO: 943-2848

| LOCATION: BBDOETON, MO

>
§T

- 16

- 18

- 20

- 22

I

- 24

- 26

- 28

• 30

- 32

B«̂ ^BTHOO: NX Corel water DATul̂ ^V COLLAR ELEV: 454.1
DRfCBwDATE: 3/22/95-3/23/95 COOROWffiES N: 1067678.4 E: 515972.6
DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

POCK TYPE

DESCRIPTION

0.0-20.0 ft.
See Soil Borehole Log
PZ-108-SS

434.10

20.0-24.4 ft 20-00
Highly weathered, thinly
bedded, pale olive (10Y 6/2),
fine grained, medium strong,

FORMATION)
Clay infillings

Bluish-gray Shale
20.7-20.9 ft

21.6-22.1 ft
Chert (Brown-angular)

24.4-29.6 ft
Fresh, thickly bedded, light
olive gray (5Y 5/2). fine
grained, medium strong.
FOSSILIFEROUS LIMESTONE.
(ST. LOUIS FORMATION)

27.4-28.6 ft fj™
Thin layers of bluish-gray
Siltstone

425.50
28.60

29.6-36.3 ft
Fresh, thickly bedded,
yellowish gray (5Y 7/2). fine
grained, medium strong.
ARENACEOUS LIMESTONE.
(ST LOUIS FORMATION)
Fossils common, stylolitjc,
little pyrite crystals
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DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN
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TYPE AND
SURFACE

DESCRIPTION

Core Loss
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NOTES
WATER LEVELS

INSTRUMENTATION

J

3/22/95 © 8:30
Started coring Run 1

Core loss probably due to '
highly fractured nature
of rock, clay infilling
may also be the reason

1

-i
1

LOGGED: S. COSIO _ . .
CHECKED: R. BOOTH Goldep Associates
DATE: 5/2/95



J :̂ORD OF DRILLHOLE PZ-1 OS-S^B
PROJECT: LAIOLAW/RI-FS BOl̂ ^ f̂nOO: NX Core & water OATUM^^H
PROJECT NO: 943-2846 DRILnWBvTE: 3/22/95-3/23/93 CCOROirWWs
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0

»r±"j
1 S" "-

s

- 32

- 34

- 38

- 38

»

- 40

- 42

. 44

- 46

•

ROCK TYPE

DESCRIPTION

422.00

32. 1-33.3 ft. 3210
Dolomitic Limestone

33.3-35.0 ft
Arenaceous Dolomite

419.10
35.0-36.2 ft 35-00
Bluish-gray Shale layer

417.90

36.M1.3fL 36Z°
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1) fine grained
strong. LIMESTONE.
(ST. LOUIS FORMATION)
Scattered pyrite crystals,
trace of fossils

38. 1-40.2 ft
Arenaceous Limestone with
Shale thin beds

40.2-41.3 ft
Arenaceous Dolomite

412.80
41.3-50.6 ft 41.30
Moderately weathered, medium
bedded, light olive gray
(5Y 6/1), fine grained, medium
strong, LIMESTONE.
(ST LOUIS FORMATION)
Few large (-5 mm.) pyrite
crystals, thin layers of
bluish-gray Shale, vugs
<1 mm., crystals and chert
nodules, abundant intact open
joints

45.7-46.1 ft
Arenaceous Limestone
46.1-47.1 ft

with glauconrte crystals,
Limestone

47.1-47.5 ft.
Stylolitic. macrocrystalline,
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DESCRIPTION

J.I.CL

J.I.R

J,I,R
J.PL.CL
J.I.CL

J.PL.CL

J.PL.CL

J.PL.SM

J.l.R (6)
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' COLLAR ELEV: 454.1
N: 1067678.4 E: 515872.6
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WATER LEVELS

INSTRUMENTATION

This zone may show high
permeability due to the
open joints intact

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R SOOTH GOldef ASSOClatCS
DRILLER: D. MAHURIN DATE: 5/2/95



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BR1DGETON. MO

ECORD OF DRILLHOLE PZ-108
METHOD: NX Cora & water
i DATE: 3/22/99-3/23/99

DRILL RIG: CME75
COOPMPKTES N: 1067678.4
AZIMUTH: 0

S»vee< 3 of B

COLLAR ELEV: 464.1
E: 515972.8

INCLINATION: -90

BOCK TYPE

OESCRIPTION

JJorn

S-Shw
8- Bedding
F-Fobtnn

PL-Ptarur
C-Cuwd
U-UndUMng
ST-St»K>»d

P-Pobhtd FrFtOnM
K-Staraktod CL-Oay Mi
SU-Smooti CH-Crtorto

H-Hutod
ORF-Oranl FtedVB-V.

ELEV

DEPTH
(FT)

ROD

Sooo
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TYPE AND
SURFACE

DESCRIPTION
E §
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S m o o rf>v< n o r*

E S S 5 S S

NOTES
WATER LEVELS

INSTRUMENTATION

- 48

- 50

- 52

- 54

o
- 56

- 58

- SO

• 62

41.3-SO.6ft
Moderately weathered, medium
bedded, light olive gray
(SY6/1). finegrained.
medium strong. LIMESTONE.
(ST. LOUIS FORMATION)
Few large (-5 mm.) pyrrte
crystals, thin layers of
bluish-gray Shale, vugs
<1 mm., crystals and chert
nodules, abundant intact open
joints
48.6-49.4 ft.
Abundant open intact joints
50.6-54.4 ft.
Fresh, medium bedded, light
olive gray (SY 6/1), f-m
grained, medium strong.
ARENACEOUS UMESTONE.
(ST. LOUIS FORMATION)
Porous, vugs up to 3 mm..
semi-filled with quartz
crystals
Lenses/big crystals of pyrrte
at 50.9 ft., abundant veins of
calcite throughout sample

54.4-60.0 ft
Fresh, thickly bedded, light
olive gray (SY 6/1), medium
grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Little veins of calcite
<2 mm., few porous areas
showing vugs up to 3 mm.,
trace of pyrite at 58.4 ft.

60.0-66.5 ft.
Fresh, thickly bedded, light
olive gray (5Y6/1). medium
grained, medium strong,
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)
Few 1-3 mm. calcite veins,
sfylolitic. few zones showing
1 mm. or less vugs

404.70
49.40

389.70
54.40

J.I.R (2)

J.I.CL (2)

J.I.R (2)

J.I.R

J.I.R (2)

J.I.R

J.I.R (2)

J.I.R

J.I.R

J.I.R
J.I.R

J.I.R

J.I.R

J.I.R

J.I.R

Intact open joints
observed in bottom
8 inches

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: S. COSIO
CHECKED: R BOOTH
DATE: 3/2/95

Colder Associates



^^CORD OF DRILLHOLE PZ-108-|g^ SN* 4 * 0

PROJECT: LAIDLAW/RI-FS B^̂ ^Bn-lOD: NX Core 4 water DATV^^^B COLLAR ELEV: 454,1
PROJECT NO: 943-2848 DpVHBDATE: 3/22/95-3/23/99 COOffl̂ PR N: 1067678.4 E: 9158728
LOCATION: BRIOGETON, MO ORILLTTO CME 75 AZIMUTH: 0 INCLINATION: -90

i
0

- 84

- 88
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- 70

»

- 72

- 74

• 76

- 78

•

ROCK TYPE

DESCRIPTION

60.0-66.5 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), medium
grained, medium strong,
ARGILLACEOUS LIMESTONE,
(ST LOUIS FORMATION),
Few 1-3 mm. caJcite veins.
Stylolitic, few zones showing
1 mm. or less vugs
64.4-65.6 ft
Little gray quartzose chert

Fresh, thickly bedded, light
olive gray (5Y 6/1). fine

LIMESTONE, (ST. LOUIS
FORMATION)
Scattered fossils throughout

71.2-72.7 ft
Fresh, medium bedded, greenish
gray (5GY 6/1), f-m grained.
medium strong, ARENACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
Cross bedded

72.7-76.3 ft
Strongly weathered, medium
bedded, light olive gray (5Y 6/1).

strong, LIMESTONE.
(ST LOUIS FORMATION)
Stylolitic, highly laminated

76.3-79.4 ft

bedded, light olive gray

medium strong, LIMESTONE
(ST. LOUIS FORMATION)
Stylolitic few intact open
joints filled with clayey
material, trace of quartz
crystals and trace of pyrite

79.4-93.6 ft
Fresh, medium bedded,
yellowish gray (5Y 8/1) to
light olive gray (5Y 6/1),
fine grained, medium strong,
STYLOLITIC LIMESTONE,
(ST. LOUIS FORMATION)
79.5ft
CaJcite vein of approximately
5-1 Omm. thick
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WATER LEVELS

INSTRUMENTATION

3/23/95 @ 7:30
Began drilling, water
level at start was
11.9ft BGS

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH VjOldeT ASSOCIatCS
DRILLER: D. MAHURIN DATE: 5/2/95



PROJECT: LAIDtAW/RI-FS
PROJECT NO: 943-2848

CORD OF DRILLHOLE
NX Cora ft water

,TE: 3/22/95-3/23/95

PZ-108-
DA"

1087678.4

Shert 9 of

COLLAR ELEV: 454.1
E: 51597Z6

1s
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- 82

• 84

- 88

'

- 90

- 92

• 94

•

ROCK TYPE

DESCRIPTION

79.4-93.6 ft
Fresh, medium bedded,
yellowish gray (SY 8/1) to
fight olive gray (SY 6/1)
fine grained, medium strong,
STYLOLfTIC LIMESTONE.
(ST. LOUIS FORMATION)
79.5ft
Calcite vein of approximately
5-10 mm. thick

84.4-85.8 ft
Crystalline Stylolitic
Limestone

85.8-87.6 ft
Fine grained, Limestone.
Stylolitic, abundant quartz
and pyrite cyrstals

87.9ft
5 mm. joint filled with a dark

clayey material
87.9-93.6 ft
Stylolitic crystalline
Limestone

90. 1-91 .9 ft
Abundant silicified fossils

Fresh, medium bedded, light
olive gray (SY 6/1), fine
grained, strong, ARGILLACEOUS

FORMATION)
Few calcite veins (1 mm.)
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PROJECT: LAIOLAW/n-FS
PROJECT NO: 943-2948
LOCATION: BBDGETON. MO

CORD OF DRILLHOLE
10: NX Core & water

TE: 3/22/95-3/23/93
CME75

:S N: 1067678.4
AZIMUTH:

Sheet e of 9

COLLAR ELEV: 454.1
E: 313972.6

INCLINATION: -90

ROCK TYPE

DESCRIPTION
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DEPTH
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DISCOrfTINUITY DATA
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TYPE AND
SURFACE

DESCRIPTION

NOTES

WATER LEVELS
INSTRUMENTATION

• 98

• 100

- 102

- 108

- 108

- 110

96.4-109.4 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1) to olive
gray (5Y 4/1), fin« grained,
medium strong, LIMESTONE.
(ST. LOUIS FORMATION)
Stylolitic, abundant calcile
veins, pyrite crystals
observed in clay filled
joints, large (<4 mm.) caJcite
crystals at 98.0 ft.
96.4-104.0 ft
Abundant clayey filled intact
joints

100.0-102.5 ft
Oolitic Limestone

101.fr102.OfL
Brecciated Limestone,
cemented with greenish-
blue clayey material

104.8-104.9 ft
Layer of bluish-green clayey
material, foliated

197.2-107.7ft
Highly brecciated

100.0-108.4 ft
Scattered calcite veins
(1-2 mm.) throughout this core
section

109.4-114.8 ft
Fresh, medium to thickly
bedded, light olive gray
(5Y 6/1). f-m grained.
medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Few chert nodules, banded down
to 111.4 ft with finely
crystalline Limestone
(.20-1 mm.)

349.70

15

J.I.R
J.I.CL
J.I.R
J.I.R

J,I,CL(2)

J.I.CL (2)

J.I.CL (2)

J.I.R

J.I.R

J.P.SM

J.I.R

J.I.R

J.I.R

J.I.CL

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYN6-WESTEHN
DRILLER: 0. MAHURIN

LOGGED: S. COSIO
CHECKED: R BOOTH
DATE: 3/2/95

Colder Associates



£jECORD OF DRILLHOLE PZ-1 08-S |̂
PROJECT: LAIOLAW/W-FS B^̂ ^BrHOO: NX Coro* water DATL^^H
PROJECT NO: 943-2849 DRl̂ ^BATE: 3/22/99-3/23/95 COORnW
LOCATION: BR10GETON, MO DRILL RIG: CME 75 AZIMUTH-. 0

»u0

- 112

- 114

• 116

• 118

'

- 122

- 124

• 128

•

ROCK TYPE

DESCRIPTION

109.4-1 14.8 ft.
Fresh, medium to ttiickly

(5Y 6/1). f-m grained,
medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
raw chert nodules, banded down
to 111.4ft. with finely
crystalline Limestone
(.20-1 mm.)
111.9-112.9 ft
Abundant rounded pyrite
crystals
114.8-119.4 ft
Fresh, medium to thickly

fine grained, medium strong.
FOSSILIFEROUS LIMESTONE,
(SALEM FORMATION)
Very large brachiopods from
115. 4-1 18.7 ft

118.3-1 19.5 ft
Dark greenish gray (5GY 4/1)

120 4-120 7 ft

121.0-121.3 ft
Highly brecciated

121.8-124.4 ft
Dolomitic Limestone

122.4-124.4 ft
Very large chert nodules

124.4-130.4 ft
Fresh, thickly bedded, olive

medium strong LIMESTONE
(SALEM FORMATION)
Large beds of chert, large
chert nodules
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TYPE AND
SURFACE
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Limestone encountered
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DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH GOldef ASSOCIatCS
DRILLER: 0. MAHURIN DATE: 5/2/95



J^DORD OF DRILLHOLE PZ-1 08-S |̂
PROJECT: LAirXAW/RJ-FS BO^^^^R-tOO: NX Core & water DATUN^̂ H
PROJECT NO: 943-2848 DRlS^^PvTE: 3/22/9S-3/23/9S COCRDlNHR
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0

„

- 128

- 130

• 132

- 134

»

- 136

- 138

• 140

- 142

•

ROCK TYPE

DESCRIPTION

124.4-130.4 ft.
Fresh, thickly bedded, olive

medium strong, LIMESTONE,
(SALEM FORMATION)
Large beds of chert large
chert nodules

Fresh, thickly bedded, light
olive gray (5Y 6/1), medium
grained, strong.
FOSSILIFEROUS LIMESTONE.
(SALEM FORMATION)

134.2-134.6 ft.
Crystalline Limestone
134.6-139.0 ft.
Fresh, medium bedded, light
olive gray (5Y 6/1), f-m
grained, medium strong,
LIMESTONE. (SALEM
FORMATION)
Stylolitic, large (10 mm.)
calcite crystals, abundant
clay filled intact joints,
abundant chert nodules

138.6-139.0 ft.
Crinoid fragments
139.0-140.8 ft.
Finery grained Arenaceous

Fresh, medium bedded, olive

strong, ARGILLACEOUS
LIMESTONE. (SALEM
FORMATION)
Interbedded with Dolomite
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^^CORD OF DRILLHOLE PZ-108-̂ ^ s** 9 * 9
PROJECT: LAIOLAW/FI-FS Bt̂ ^^HxOO: NX Core & water DATl̂ ^^V COLLAR ELEV: 454.1
PROJECT NO: 943-2848 DFT^̂ B^TE: 3/22/93-3/23/95 COOFO^̂ S N: 1067678.4 E: 515872.6 :
LOCATION: BBOQETON, MO DniLLRIG: CME 75 AZIMUTH: 0 INCLINATION: -90
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L*.

HOCK TYPE

DESCRIPTION

140.0-144.4 ft.
Fresh, medium bedded. 309.70
olive gray (5Y 4/1). 144.4C
fine grained, strong,
ARGILLACEOUS LIMESTONE.
(SALEM FORMATION)
Interbedded with Dolomite

End of Record of Drillhole
at 144.4 ft.
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LAIDLAW WASTE SySTEUS INC.
SOIL BOlBlOlOLE LOG

SITE NAME AND LOCATION

LAIDLAV/GU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068011.70
DATUU EASTING: 516144.36 ELEVATION 456.8

ORftlMQ METHOD:

6.25 inch I.D. Hollo* Sten Auger

SAMPLMO METHOD:

SPLIT SPDON. 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. (SH>

WATER LEVEL

DATE

CASMG DEPTH

BORMC HO.

PZ-109-SS

SHEET

OF

DRUJN6

START

me
7:48

DATE

4/7/95

FMSH

me
8:48

DATE

4/7/95

ORBJ. RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANCLE -90- BEARMG NA

SAMPLE HAMMER 140 Ibs.

SAMPLE NUMBER
AND

DESCRrnON OF MATERIAL
REMARKS

1

_ M

«
— 4

— 5

- 6

— 7

^- 8

~ 9

— 11

50/4-

(0.0-2.0 Ft.) Very loose, light olive gray
(5Y 6/1), SILT, trace oF Fine to coarse
Gravel, trace very Fine Sand, NR, noist,
(ML), (FILL)

SP

©

(454.8) 2.0

50/3'

(2.0-6.0 Ft.) Very dense, light olive
gray (5Y 6/1), f-c GRAVEL, little
Fines, SR, danp, (GP). (FILL)

4
8
39
50/2

1.8"
2.0'

(90X)

1.6'

TV
(807.)

1.8'
2.0'

<90X>

1.9'

(450.8) 6.0
(6.0-12.0 Ft.) StiFF, dark yellowish
brown (10YR 4/2), nottled CLAYEY SILT,
NR, danp. (CL-ML), (LDESS) SP

0

(12.0-16.0 Ft.) Firm, nottled noderate
yellowish brown (10YR 5/4) to light olive
gray (5Y 6/1), CLAYEY SILT. NR, danp,
(CL-ML), (LDESS)

8 14.5 Ft., little Fine Gravel
SP

©



^
fffffftfffff^ SOIL BORE
LADLAW WASTE SYSTEMS INC.

SITE NAME AND LOCATION DROUNO METHOD:

TlOLE LOG
BORMO NO.

|t 6.35 inch I.D. Hollow Sten Auger PZ-109-SS

Y SHEET

SAMPUNO METHOD: 2 OF 2

SPLIT SPDDN: a.O inch D.D./1.5 inch I.D. <SP> DR01MG

WEST LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. <SH) START FMSH
OPERABLE UNIT 2 ^^ l£v£L

TOE

DATE

DATUM EASTING: 516144.36 ELEVATION 456.8 CASWO DEPTH

ORHJL RB CME 75 - TRUCK MOUNT SURFACE CONDITIONS

TME TME

7:48 8:48

DATE DATE

4/7/95 4/7/95

ANGLE -90- BEARMG NA

SAMPLE HAMMER 140 Ibs.
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£ SAMPLE NUMBER

B UtSCRTTIOM OF MATERIAL

1

1 kJ C12.0-16.0 ft.) Firn, nottled noderate
M yellowish brown (10YR 5/4) to light olive
rl 9ra/ (5Y 6/1)- CLAYEY SILT, NR, danp,

1111 i— 1 ,<CL-ML), <LDESS> <440.8) 16.0^
End of Soil Borehole Log at 16.0 ft.

See PZ-109-SS Record of Drillhole for
rock descriptions
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REMARKS

Top of weathered
bedrock encountered
6 15.7 ft.
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^KCORD OF DRILLHOLE PZ-109-SJ^^ atm* * a 9
PROJECT: LAIDLAW/n-FS BC^^^WOO: NX Com 4 water OATUÎ ^̂ B COLLAR ELEV: 456.8
PROJECT NO: 943-2848 DRl̂ ^HFrE: 4/7/95-4/8/99 COORl̂ ^Vh: 1068011.70 E: 316144.36
LOCATION: BRIDGETON, MO ORIlMir CME 7S AZIMUTH^̂  INCLINATION: -90

1
- 0

- 2

- 4

• 8

»
- 6

- 10

• 12

r 1B

ROCK TYPE

DESCRIPTION

0.0-15.7 fl
See Soil Borehole Log
PZ-109-SS

15.7-20.7 ft
Moderately weathered, thickly
tadded. light olive gray
15Y 6/1). 1-m grained,
medium strong,
LIMESTONE, (ST. LOUIS
FORMATION) <4) 1(

calcite crystals common,
stylolrtic, abundant clay
filled intact joints
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4/7/95 @ 9:47
Begin coring Run 1

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOlOer ASSOCiatCS
DRILLER: D. MAHURIN DATE. 5/5/95



PROJECT: LAIDLAW/R-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

CORD OF DRILLHOLE
IOD: NX Core & water

,TE: 4/7/95-4/8/95
CME75

PZ-109-S
OATUI

1068011.70
AZMU

Sheet 2 of 9

COLLAR ELEV: 496.8
E: 518144.38

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Joint
F-FmJt
S-SH«at

F-Folaoon

Pl-Plra P-Pohh*d
C-Curnd K-S»«tt«Md
U-UnOJrtng SM-Smootl
ST.Sl«pp*d FVRourfl
l-lmgLUr VR-V. Rootfl

CL-CHy]ri«
CH-O*srit»
H-HMtod
QRF-Oravtf Fted

ELEV

DEPTH
(FT)

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

- 18

• 20

• 22

- 24

• 28

• 30

«I- t?32

15.7-20.7 ft
Moderately weathered, thickly
bedded, light olive gray
(5Y 6/1), f-m grained,
medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Fossiliferous. pyrite and
calcite crystals common,
stylolitic, abundant clay
filled intact joints

19.8-20.0 ft
Layer of brown chert

20.7-31.5 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), f-m
grained, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)
Fossiliferous, stylolitic,
pyrite and calcite crystals
common, abundant argillaceous
partings

432.30
24.50

25.0-25.5 ft
Bioclastic Limestone

25.5-27.2 ft
Microcrystalline Limestone

29.9-31.3 ft
Dark greenish gray (5GY 4/1),
intracfastic Limestone
31.3-31.4 ft
Layer of dark greenish yellow
clay

31.5-32.5 ft
Fresh, thinly bedded,
greenish black (5G 2/1),
fine grained, medium
strong, DOLOMITE.
(ST. LOUIS FORMATION)
Large (3 mm.) calcite veins

425.3C
31.50

J.PL.SM (2)

J.I.R (2)

J.I.R (2)

J.PL.SM

J.I.R (2)

J.U.R

J.PL.R (2)

J.PL.R

J.I.R

'J.I.R

'J.I.CL

J,U.SM(2)

J.I.R

J.I.R (3)

J,PUR(3)

J,I,CL(2)

J.I.CL(2)

J.I.R

J.I,CL(2)

J.I.CL (3)

J.I.R

J.I.CL

J.I.CL (2)

J.I.CL

4/7/95® 10:47
Begin coring Run 2

DEPTH SCALE: V.2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: S. COSIO
CHECKED: R BOOTH
DATE: 5/5/95
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^^CORD OF DRILLHOLE PZ-109-S^^ sue* 3 <* 9
PROJECT: LAIDLAW/RI-FS B4^̂ ^B~HOO: NX Core & water DATUf̂ ^^H COLLAR ELEV: 458.8
PROJECT NO: 943-2848 Dfl̂ ^MVTE: 4/7/95-4/S/95 COORfl̂ ^VN: 1068011.70 E: 918144.36
LOCATION: BHIOGETON, MO DRIL^TO: CME 75 AZIMUTH^T INCUNATION: -BO

11 UJ
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• 32

• 34

• 36

• 38

»
- 40

- 42

- 44

• 46

ROCK TYPE

DESCRIPTION

424.30
32.5-34.9 ft. 32.50
Fresh, thickry bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Little argillaceous partings,
pyrite crystals present

34.9-40.5 ft.

(10YR 7/4) to light olive gray
(5Y6/1) f-m grained
strong ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
Vugs up to 2 mm., calcite
crystals and veins up to 3 mm.
present, little pyrite crystals

35.0-38.7 ft.
Very porous material

39.0-39.2 ft.

40.5-45.6 ft.
Fresh, thickry bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,

FORMATION)

common, abundant argillaceous

8 mm., pyrite crystals
scattered

45 6-58 2 ft
Fresh, thickry bedded, light

grained to microcrystalline.

LIMESTONE, (ST. LOUIS
FORMATION)

crystals and veins up to
2 mm., little pyrite crystals
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^^ECORD OF DRILLHOLE PZ-109-Sĵ ^ SN** 4 <* 9
PROJECT: LAIDIAW/RI-FS ^̂ ^̂ ETHOD: NX Cora & water DAT^^^B COLLAR ELEV: 456.8
PROJECT NO: 943-2848 D^^^KlATE: 4/7/95-4/8/95 COO^^HSN: 1068011.70 E: 518144.36
LOCATION: BRIDGETON, MO OFraWlG: CME 75 AZMUTH^O INCLINATION: -00

I
1 m

• 48

- 50

- 52

- 54

»
- 56

- 58

• 60

• 62

ROCK TYPE

DESCRIPTION

48.5-51.8 ft

and clay filled intact open
joints
48.9-53.8 ft

cemented with a greenish gray

52.0-53.3 ft
Intraclastic Limestone

403.00
53.8-54.2 ft S3 SO
Greenish black (5G 2/1). 4O2.60
fine grained Dolomite 54.20

54.9-55.3 ft
Intraclastc Limestone

55.5-58.2 ft
Fossiliferous Limestone,

58.2-74.6 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), f-m

ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Little fossils, vugs up to
8 mm.. caJcite veins with pyrite
common, some calcite crystals
58.2-62.3 ft
Limestone shows high porosity
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Begin coring Run 5
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RECORD OF DRILLHOLE PZ-109-S^^ SUM 5 d g
PROJECT: LAIDLAW/n-FS BOÎ ^̂ MOD: NX Core & water OATUft̂ ^^H COLLAR ELEV: 456.8
PROJECT NO: 943-2648 ORÎ ^^VrE: 4/7/93-4/8/93 COORDl̂ ^M: 1068011.70 E: 916144.36
LOCATION: BWDGETON, MO ORIU^TCME75 AZMUTH-̂ r INCLINATION: -90

»r
- 84

- 66

- 68

- 70

»
- 72

- 74

- 76

• 78

[- 80

ROCK TYPE

DESCRIPTION

65.0-69.4 ft.

Limestone, vugs < 1 mm.

65.7-66.7 ft

69. 4-72.8 ft
Apparent moderate porosity
Limestone, vugs 1-2 mm.

72.0-73.2 ft
Large (25 mm.) calcite
crystals observed

72.8-74.3 ft

Limestone, vugs up to 8 mm.

74.6-75.7 ft
Fresh, thickly bedded, light
olive gray (5V 6/1), fine
grained, strong. LIMESTONE,
(ST. LOUIS FORMATION)
Oolitic, little fossils.
abundant calcite crystals,
little chert
75 7-77 8 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1) fine
grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Vugs up to 5 mm., abundant
calcite crystals, glauconrte
in defined places, Limestone
has an apparent moderate to
high porosity
77.8-90.8 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained to microcrystalline,
medium strong to strong.
LIMESTONE. (ST. LOUIS
FORMATION)
Some fossils, little chert,
stylolites, large calcite
crystals, some pyrite
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4/7/95 @ 15:30
Begin coring Run 6

4/7/95 @ 16:21
Begin coring Run 7
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^J^CORD OF DRILLHOLE PZ-109-S^^ .** 6 <* 9
PROJECT: LAIDLAW/W-F3 BCî ^̂ KOD: NX Cora & water DATUtî ^B COLLAR ELEV: 496.8
PROJECT NO: 943-2848 DR^̂ ^HPrE: 4/7/95-4/8/9S COORC^^^M: 1088011.70 E: 916144.36
LOCATION: 8RIDGETON, MO ORILwBr CME 75 AZIMUTH^̂  INCLINATION: -90

»1 "J
1 °

- 80

- 84

- 88

•
- 88

- 90

- 92

• 94

!

ROCK TYPE

DESCRIPTION

80 0-82 4 ft
Some intact joings filled with
clayey material

81. 1-82.6 ft.

argillaceous Limestone
(5 mm.)

83.0-84.2 ft.
Argillaceous Limestone,
large calcite crystals,
vugs up to 1 mm., relative
low porosity

85.5-87.3 ft.
Limestone with numerous
argillaceous partings and
intact joints filled with
clayey material

87.3-88.2 ft

bioturbated top 2 in.

88.2-B9.0 ft
Limestone, stylolitic
microcrystalline

89.4-90.8 ft.
Medium bluish gray (SB 5/1).
fine grained, Argillaceous

90.8-93.3 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). micro-
crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Interbedded with Argillaceous
Limestone and bluish gray
Limestone, srylolites present,
calcite veins and pyrite

93.3-95.3 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1) fine
grained, medium strong.

(ST. LOUIS FORMATION)

Dolomrtic Limestone,
argillaceous partings present
pyrite and calcite common

95.3-99.8 ft
(see next page)
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4/7/95 ©15:05
Stop coring

4/8/95 @ 8:00
Begin coring Run B

4/8/95 @ 9:04
Begin coring Run 9

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOldCr ASSOClatCS
DRILLER: D. MAHURIN DATE: 3/5/95



^^ECORD OF DRILLHOLE PZ-1 09-S^^
PROJECT: LAIDLAW/RI-FS B^̂ ^KTHOD: NX Core & water OATl̂ ^ l̂
PROJECT NO: 943-2848 O^̂ HAJE: 4/7/95-4/8/95 COO^̂ H
LOCATION: 8RIDGETON, MO Dfî ff. CME75 A2MuTl̂ ^

*
• 96

- 98

• 100

- 102

»
- 104

- 108

- 108

- 110

k 112

ROCK TYPE

DESCRIPTION

95.3-99.8 ft
Fresh, thickly bedded, light

strong LIMESTONE. (ST. LOUIS
FORMATION)
Stylolrtes not common, pyrite
anc calcite veins < 1 mm.
observed, argillaceous
partings common, few open
joints filled with clayey
material

Fresh thickly bedded light
olive gray (5Y6/1). fine
grained, medium strong.
ARGILLACEOUS LIMESTONE
(ST LOUIS FORMATION)
Vugs up to 2 mm present
biourbated in places,
calcite crystals common

104.7-107.9 ft.
Fresh, thickly bedded, olive
gray (5Y6/1). micro-
crystalline, strong, LIMESTONE,
(ST. LOUIS FORMATION)

common, few large calcite
crystals

106.5-106.6 ft
Layer of olive black (5Y 2/1).
clayey material, (ciliated
106.9-107.9 ft
Fossils common

107. 9-1 11. Oft

medium strong, LIMESTONE,
(ST LOUIS FORMATION)
Stylolites present vugs up to
1 mm., bioturbated in places.
calcite crystals are common,
more porous in bottom foot

11 1.0-1 18.0 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
LIMESTONE, (ST. LOUTS
FORMATION)

abundant pyrite and calcite
crystals, abundant
argillaceous partings, intra-
clasts common
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4/8/95 @ 9:52
Begin coring Run 10
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^^CORD OF DRILLHOLE PZ-109-S^B^ sheet e * 9
PROJECT: LAIDLAW/FU-FS BOÎ ^̂ ^nOO: NX Cora & water DATUN^^^H COLLAR ELEV. 496.8
PROJECT NO: 943-2848 DR^^^M^E: 4/7/99-4/8/99 COORO^^^M: 1068011.70 E: 918144.36
LOCATION: BRIDGETON, MO ORILlJB^CME 75 AZIMUTH^^ INCLINATION: -90
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•
- 120

- 122

• 124

- 126

•k 128

ROCK TYPE

DESCRIPTION

111.0-118.0 ft.
Fresh, thickly bedded, light
olive gray (5Y 6/1). fine
grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic, little fossils,
abundant pyrite and calcite
crystals abundant
argillaceous partings, intra-
clasts common

115.3-1 15.6 ft.

(10G 4/6) Shale, intra-
clasttc

Slightly weathered Limestone

11 8.0- 123.2 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1) fine
grained, medium strong,
ARENACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Banded with fine to medium
grained Limestone, large
crystals of calcite. few
calcite veins and little
pyrite

333.60
123.2-130.0 ft 123.20
Fresh, thickly bedded, light

to microcrystalline, strong

(SALEM FORMATION)

fossils, oolitic, chert
nodules common, large calcite
crystals, little pyrite

veins present but not abundant
125. 4-125.5 ft
Bed of chert

1

127.6-128.3 ft.
Intraclastic Limestone
cemented with dark greenish
gray (5QY4/1) clayey material
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4/8/95 @ 10:55
Begin coring Run 1 1

123.2ft
Top of SALEM FORMATION
encountered

4/8/95 @ 12:50
Begin coring Run 12

Colder Associates



PROJECT: LAIDLAW/RI-FS B^̂ ^HTHOO: NX Cora & water DATÎ ^̂ B COLLAR ELEV: 456.8
PROJECT NO: 943-2848 D^^^BATE: 4/7/95-4/8/95 COOlW^BM N: 1068011.70 E: 918144.38
LOCATION: BFODGETON, MO DfflWW CME 75 AZIMUT^^ INCLINATION: -90 !
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- 128

- 130

-132

- 134

>
- 138

- 138

- 140

- 142

!

ROCK TYPE

DESCRIPTION

129.0-129.3 ft
Intraclastic Limestone and
chert cemented with dark
greenish gray (5Y 4/1) clayey
material
130.0-135.7 ft.
Fresh thickly bedded light
olive gray (5Y6/1), fine
grained, medium strong,
LIMESTONE, (SALEM
FORMATION)
Chert nodules and layers up to
15 mm. are abundant, abundant
calcite crystals, pyrite
common, some very thin calcite
veins

321.10
End of Record of Drillhole 1 35. 70
at 135.7 ft.
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SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

Fragmented rock may be
drill induced

4/8/95 @ 15:30
Coring completed

-

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH GOldCr ASSOCiateS
DRILLER: D. MAHURIN DATE: S/5/95



m~
UAIOLAW WASTE SYSTEMS INC.

StTE NAME AMD LOCATION

P

LAIDLAV\RI-FS\MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068336.09
QATUU EASTING: 515919.72 ELEVATION 456.8
DRU. RK SCHRAMM - RQTADRILL g

ANCLE BEARMO

SAMPLE HAMMER

1

5~ 1

— 2

~i-
^- 4

^- 5

E~ 6

«••» 7

— — fl

E~ 9

E~10

E~n

E~12

t-13

P-14

zfij
«£

is
7
9
21
19

10
11
12
18

5
6
7
8

8
8
7
7

4
3
4
4

4
4
4
5

5
8
9
16

3
6
6
5

!
0.4'

Fo7

<aox>

0.6'
Jo7

<30i>

1.7'
f^7

ca;x)

1.3-
207

(65X)

0.3'

a.o:
<:vii

1.31

O7

C65X)

1.3'
^O7

(65X)

1.5'
Fo7

C7ja>

I

SOIL BOfliFlOLE LOG
OMLUNQ METHOD: BORMG Na

6.25 inch I.D. Hollow Sten Auger PZ— 110-SS

SHEET

SAMPUNO METHOD: 1 OF 5

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) DRUJNC

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START FMSH

WATER LEVEL TiC TWE

•pyf 13=30 14:00

DATE OAJE DATE

CASMC OEPTH 3/13/95 3/14/95

Of MX. CONOmONS

' SAMPLE NUMBER
« AND
p oEscnpnoN OF MATERM.

1

^ 4 CO.O-4.0 ft.) Dense, pale
S -1 <10YR 6/2), SANDY CLAY,
S donp, SR, <CL>, <FILL)

S
s
S -f
\ m
\ 1

yellowish brown
little Gravel,

(452.8) 4.0
J (4.0-12.0 ft.) Stiff, nottled nediun gray
1 <N5) to noder-ate yellowish brown
| <10YR 5/4), CLAYEY SILT, trace fine Sand,
• trace Gravel, SR, danp, (CL-ML), CLOESS)

;
(444.8) 18.0

1 <12.0-15.8 ft.) Conpact, pale yellowish
1 brown (10YR 6/2), SILTY fine SAND, trace
• fine Gravel, SR, moist. (SM), (ALLUVIAL)

:|

1

SP

©

SP

©

SP

©

SP

©
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©
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©
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LAIDLAW WASTE SYSTEMS INC.

SITE NAME AND LOCATION

LAIDLAW\RI-FS\MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068336.09
DATUM EASTING: 515919.72 ELEVATION 456.8

SOIL BOW&OLE LOG
DRUMO METHOD: BORMO Na

6.35 inch I.D. Hollow Sten Auger PZ-110-SS

SHEET

SAMPLMO METHOD: 2 gp 5

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) DRLUNG

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START FMSH

WATER LEVEL THE TIME

TIE 13OO 14:00

DATE DATE DATE

CASMG DEPTH ' " 3/13/95 3/14/95

DRtl RK SCHRAMM - RDTADR1LL SURFACE CONOTTtONS

ANGLE 8EARMG

SAMPLE HAMMER

1
^

— 16

— 17

\'
5-20

5-21

5-23

5-24

5-27

K"28

^-29

i
3
5
6
4

3
4
5
3

3
4
5
7

1
3
3
3

1
2
2
3

3
9
19
20

26
46
46
46

i
^ w SAMPLE

g Q DESCRPDON

NUMBER
0
OF MATERM.

1.9"

C93X)

\
N
\
N

z.y
C732)

If v
1100Z) v

ss
\
N
N

p n* X

ŝ
N
N
N
N

1.6' N
2.0' i

(80X1

1,5-

(60X)

1.3"

C63V.)

• • 14 (12.0-15.8 Ft.) Conpact, pale yellowish
• ' -r3 brown (10YR 6/3), SILTY Fine SAND, trace
• • -1 Fine Gravel, SR, noist, (SM), (ALLUVIAL) (441.0) 15.8

I— i (15.8-16.8 Ft.) StiFF, dark
1 1 brown (10YR 4/3), CLAYEY
11 Fine Sand, NR, danp, (CL-K

1 1 mm Fron 16.8-16.9 Ft., noist,
V^l \Sand layer
vsSf 1 (16.9-18.3 Ft.) StiFF, gray
OOf 1 (N2), CLAY, trace organic
VXfcd- Fine roots, NR, danp, (CL:

yellowish
SILT, little

U.). (LOESS)
Silty Fine

(439.9) 16.9/
ish black
s consisting oF

•<LDESS> (438.5) 18.3
ml (18.3-20.3 Ft.) StiFF, olive gray
•1 (5Y 4/1), CLAYEY SILT, trace very Fine
•1 Sand, NR, danp to noist, (CL-ML). (LOESS)

D
IT (436.5) 20.3

\V1 1 (20.3-24.5 Ft.) StiFF, nediun gray (N5),
VXll SILTY CLAY, NR, danp, (CL)

Vvf 1 6 31.7 Ft, silty clay becones noist

O^4 J e 33.3 Ft., thin wet zone «1 inch)

(433.3) 24.5
M| (24.5-36.0 Ft.) SoFt, olive gray
M (5Y 4/1), SILT, trace Clay, NR, wet,
• 1 (ML), (LOESS)

I! (430.8) 26.0
1 j (26.0-28.0 Ft.) Conpact, olive gray
ftl (5Y 4/1), SILTY Fine SAND, NR, wet, (SM),
N (LOESS)

1 j 8 28.0 Ft, silty Fine sand becones very
E J dense and color changes to dark yellowish
M brown (1QYR 4/2)
• 1 (28.0-46.0 Ft.) Very dense to conpact,
tj dark yellowish brown (10YR 4/2), SILTY
| Fine SAND, NR, wet. (SM), (ALLUVIAL)

I
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SP

SP
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©
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©
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©
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REMARKS

@ 26.0 Feet
First ground-
water en-
countered in
borehole
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LAIDLAW WASTE SYSTEMS INC.
SOIL OLE LOG

SHE NAME AND LOCATION

LAIDLAW\RI-FS\MQ
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING. 1068336.09
DATUM EASTING^ 515919.73 ELEVATION 456.8

DRUJNQ METHOD:

6.25 inch I.D. Hollow Sten Auger

SAUPUNO METHOD:

SPLIT SPQDN: 2.0 inch O.D./1.5 inch I.D. <SP)

SHELBY TUBE; 3.0 inch O.D./S 13/16 inch I.D. <SH>
WATER LEVEL

TIC

DATE

CASMG DEPTH

BORMG NO.

PZ-110-SS

SHEET

OF

DfBLUNC

START
THE

13=30

DATE

3/13/95

FNSH
TIME

14:00

DATE

3/14/95

DOLL R« SCHRAMM - ROTADRILL SURFACE CONDITIONS

ANGLE BEARMC

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESOaPTION OF MATERM.
REMARKS

— 31

— 34

36

37

38

39

40

41

42

43

26
49
>50

21
50
>50

6
18
30

i.o-

i.o-

1.2-

1.2'

1-4-

1.3'

(28.0-46.0 ft.) Very dense to conpact,
dork yellowish brown ClOYR 4/2), SILTY
fine SAND, NR, wet, (SM), (ALLUVIAL)

8 42.0 ft., color changes to olive gray
(5Y 4/1)



LAIOLAW WASTE SYSTEMS MC.

StTE NAME AND LOCATION

LAIDLAW\RI-FS\MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068336.09
DATUM EASTING: 515919.72 ELEVATION 456.8
DRIL RIG SCHRAMM - ROTADRILL g

ANGLE BEARMG

SAMPLE HAMMER

if

— 47

h
— 49

I"52

^-54

E~55

E~56

— 57

L
P-59

i
7
9
13

7
11
15

11
25
41

12
23
35

12
19
23

9
13
30

4
2
40

M

&
(Sox)

so- :
(63X> ;

1.4- '. :
20- • •

(70X) . .

ui : :
(6ox> ; ;

0.0
J '. '.

TV :;
<OV.) .

1.6-
5.0' '

(BOX) '.

m

— £

SOIL BOH
DfBLUNC METHOD:

P&OLE LOG
BORMO Na

6.25 inch I.D. Hollow Sten Auger PZ-110-SS

SHEET

SAMPLING METHOD:

SPLIT SPDGN' 2.0 inch

SHELBY TUBE: 3.0 inch

WATER LEVEL

TME

DATE

CASMG DEPTH

JRFACE CONDITIONS

4 op 5

O.D./1.5 inch I.D. (SP) DRLLMC

O.D./2 13/16 inch I.D. (SH) START FMSH

THE TOE

13:30 14:00

DATE DATE

3/13/95 3/14/95

C SAMPLE NUMBER

6 OESCRFDON OF MA1GRWL

;

1
(28.0-46.0 Ft.) Very dense to conpact,
dark yellowish brown (10YR 4/2), SILTY
Fine SAND, NR, wet, (SM), (ALLUVIAL)

(46.0-48.3 Ft.) Conpact, nediun light
gray (N6), fine to nediun SAND, trace
Silt, trace fine Gravel, NR, wet, (SP),
(ALLUVIAL)

(410.8) 46.0

(408.5) 48.3
(48.3-59.0 ft.) Conpact, olive gray
(5Y 4/1), SILTY fine SAND, trace Fine
Gravel, NR, wet, (SM), (ALLUVIAL)

Fron 52.0-52.5 Ft., silty nediun grained
sand layer

!
• T (59.0-59.5 Ft.) Very stiFF, olive gray

1 (5Y 4/1), CLAY, trace Silt, NR, noist,
• grayish black (N2), Fibrous wood piece at
1 59.5 ft.. (CD, (ALLUVIAL) (397.3) 59.5
\ /(59.5-60.5 ft.) Hard, ligh

_I — 1 (5Y 6/1), highly weather
I | (BEDROCK), (ST. LOUIS LIf

t olive gray \
?d LIMESTONE, SR,
•CSTONE)

t

SP

©

SP

©

SP

©

SP

SP

©

SP

©

SP

©
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A-
ffffffffffffl^ SOIL BOdWOLE LOG
LAIDLAW WASTE SYSTEMS INC.

STTE NAME AND LOCATION

f

LAIDL/
WEST L

OPER/

NORTHING: 10683:
DATUM EASTING' 5I5919/

ORtiJNO METHOD: BORMG NO.

6.25 inch I.D. Hollow Sten Auger P2-110-SS

SHEET

SAMPUNO METHOD; 5 OF 5

SPLIT SPOON: a.o mch O.D./1.5 inch I.D. <SP) ORLUNG

AKE LANDFILL SHELBY TUBE: 3.0 inch D.D./8 13/16 inch I.D. (SH> START FtOSH

NBLE UNIT 2 WT£R {£^ TME TIME

•pyf 13:30 14:00

OWE 0*TE OWE

%** ELEVATION 456.8 CASWG DEPTH 3/13/95 3/14/95

OWU. RIG SCHRAMM - RQTADRILL SURFACE CONDITIONS

ANGLE BEARMG

SAMPLE HAMMER

1

E~61

— 62

h
IT6*

E~65

r~66

E~67

E~6a

^-69

E~7°

=~71

Z-72

fr73

r-74

siS
oC

Is

50

i
o.s-
S37

:iom;

i

R

£ SAMPLE NUMBER
« AND
D OESCRFIION OF MATEWAL

14 (59.5-60.5 ft.) Hard, light olive gray
'I (5Y 6/1) highly weathprpd 1 IMFSTDNf SR

\CBEDROCKX TST! LOUIS LIMESTONE) (396.3) 60.5/
End of Soil Borehole Log at 60.5 Ft.

See PZ-110-SS Record of Drillhole for
rock descriptions
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PROJECT: LA1DLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BHIDGETON, MO

k
1 LU

1

- 48

• 50

- 52

- 34

»
- 56

- 38

- 60

• 62

•

ROCK TYPE

DESCRIPTION

0.0-60.0 ft
See Soil Borehole Log
PZ-110-SS

39630
60.0-70.4 ft 60.00
Fresh, thickly bedded, light
olive gray (5Y 6/1). fine

ARENACEOUS LIMESTONE
(ST. LOUIS FORMATION)
Calcrte veins and crystals
observed throughout core run
61 .6-63.0 ft
Porous/vuggy (up to 2 mm.)

G
R

A
P

H
IC

 L
O

G

i —

i
1

^CECORD OF DRILLHOLE PZ-110-̂ B^ Sh«t 1 * 4
^̂ ^HtTMOD: NXCora&watw OAT^^ Î. COLLAR ELEV: 456.8

ORTC^K^ CME75 AZIMIJT^^O INCLINATION: -90

J^ort PL-PUrw P-PoWwd F«-F«O«t«
f-ftut C-Cuwd K-SKiraldtd CL-Oiy Infl
S-Shur U-UrvUmng SU-Smaoti CH-Crtort»
B-Bwldng ST-Supp«J R-Rough H-H<atod
F-Fob«on 1-lirtgUar VR-V. Rough QRF-Ornd Ftod

ELEV

DEPTH
(FT)

39680
60.00
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DISCONTINUITY DATA

CQJ

5 18s "

'
1

TYPE AND
SURFACE

DESCRIPTION

J.PL.SM

J.I.R

J.I.R

J.I.R

J.I.R

J.I.R

J.I.R

u

o"1 '3a

DEPTH SCALE: 12 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON
DRILLER: D. MAHURIN DATE: 5/24/95
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NOTES
WATER LEVELS

INSTRUMENTATION
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3/24/95 @ 15:25
Began coring Run 1

Colder Associates



PROJECT: LAIDLAW/W-F3
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

ECORD OF DRILLHOLE
:ETHOO: NX Core ft water
DATE: 3/24/99-3/29/95

CME75
1068336.1

Sheet 2 of

COLLAR ELEV: 456.8
E: 515819.7

INCLINATION: -90

ROCK TYPE

DESCRIPTION

Pl-Pbrur P-PoblMd
C-Cuv*d K-SluraicM Cl-CUy Irtl
U-uncUatlng SU-Smco»i CH-Ofcxiu
ST-St»pp»d R-Hough H-Httftd
MmgUtar VR-V. Rough GRF-Oriv«l F4M

O

o o o oo Kt o o m
f- rt o •-. «•-«••-

\ - N r> » ift «o
1 ccc a; tr c oc

NOTES
WATER LEVELS

INSTRUMENTATION

- 64

- 74

• 78

"
60

60.0-70.4 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). fine
grained, medium strong,
ARENACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Calcite veins and crystals
observed throughout core run

65.0fL
A 2 mm. pyrite layer

69.4-70.4 ft
Porous/vuggy. voids up to
3 mm., abundant veins of
pyrite/calcite

70.4-70.9 ft
Light olive brown (5Y 4/4),
Claystone
70.9-75.0 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). very
fine grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Abundant 1-2 mm. pyrite veins,
porous, some small <1 mm.
calcite crystals, iron
staining in places

75.0-80.8 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), f-m
grained, medium strong.
DOLOMITIC LIMESTONE.
(ST. LOUIS FORMATION)
Abundant pyrite crystals and
calcite veins up to 3 mm.,
stylolites common

79.7-80.8 ft
Highly weathered, Oolomitic
Limestone with very large
calcite crystals (up to
15

Core Loss
Reason unknown

3/24/95 ©16:15
Began coring Run 2

3/24/95® 17:15
Began coring Run 3

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: S. COSIO
CHECKED: B. T1LTON
DATE: 5/24/99

Colder Associates



PROJECT: LAIDLAW/n-FS
PROJECT NO: 943-2848
LOCATION: BRIOGETON, MO

i
1
- 80

- 82

- 84

- 88

'

- 90

- 92

- 94

fe

DESCRIPTION

79.7-80.8 ft
Highly weathered, Dolomitic
Limestone with very large
calcite crystals (up to 378.00
|15 mm.) 80.80
80.8-93.4 ft
Slightly weathered, thickly
bedded, olive gray (5Y 4/1),
micro-crystalline, medium
strong, LIMESTONE, (ST. LOUIS
FORMATION)
Stylolitic. some py rite
crystals in clay filled
joints, abundant argillaceous
partings

87.0-89.4 ft

and Arenaceous
Limestone

89.2-90.8 ft
Abundant calcite veins
(1-2 mm.) and abundant pyrite
crystals

90.7-92.8 ft

argillaceous partings

93.4-98.4 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)

calcite crystals
Few interbedded layers of
Dolomitic Limestone
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^JECORD OF DRILLHOLE PZ-1 1 0-S^^

DJ^^^HvTE: 3/24/95-3/25/99 COO^^^H
Offl̂ ^^r CME 79 AZIMU^̂ Br

J-Jont PL-PUrw P-Pcbrwd Ft-FtCmM a
F-Ful C-Cuv*d K-Stonticfed CL-CbylnM z
S-Shur U-UndUrtig SM-Smootl CH-CNont« cr
B-BMdng ST-Snpp*d B-Houtfl H-Hittod ^
F-Folason l-lirtgulir VR-V. Rough ORF-OrM! F'tta £

ELEV

DEPTH
(FT)
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89.20
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CONTINUITY DATA S

TYPE AND
SURFACE

DESCRIPTION

J.I.CL
J.I.CL
J.I.R

J.I.R

J.I.R

J.I.CL

J.I.CL

J.I.R

J.I.R
J.I.CL (2)

J.I.R

J.I.R

J.I.R

J.I.CL

J.l.R (2)

J.I.R

J.I.CL

J.I.CL
J.I.R
J.I.CL

J.I.R

J.I.R (2)

J.PL.SM

y

5S ||

jj

••

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TtLTON 1
DRILLER: D. MAHURIN DATE: 5/24/95

Sheet 3 al 4

| COLLAR ELEV: 456.8
'N: 1068338.1 E: 919919.7

INCLINATION: -90
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l̂ECORD OF DRILLHOLE PZ-1 1 0-S^^
PROJECT: LAJDLAW/R1-FS B^^^^THOD: NX Core & water DATl̂ ^A
PROJECT NO: 943-2848 D^^^WTE: 3/24/93-3/25/95 COcV^^H
LOCATION: BWOGETON. MO Dfl̂ ^Br CME 75 AZIMul̂ Pe

UJ

r
- 96

- 98

- 100

- 102

»
- 104

- 106

- 108

- 110

ROCK TYPE

DESCRIPTION

Q1 d.QA d ft
Fresh thickty bedded light
olive gray (5Y 6/1), fine
grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Few calcite veins and some
calcite crystals
Few interbedded layers of
Oolomrtic Limestone

98.4-1 12.8 ft
Fresh, medium to thickly
bedded, light olive gray
(5Y 6/1). fine grained,
LIMESTONE. (ST. LOUIS
FORMATION)
Stytolftes common
99.7-102.0 ft
Abundant calcite crystals up
to 3 mm.
100. 4- 100.7 ft
Argillaceous partings

103.6-107.5 ft.
Slightly weathered Limestone

104.8-106.8 ft.
Abundant pyrite and quartz
veins up to 2 mm.
105.0-109.0 ft.
Few calcite veins <2 mm.,
but large (5-10 mm.)
calcite crystals

34760
End of Record of Drillhole 109.20
at 109.2 ft
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TYPE AND
SURFACE

DESCRIPTION

J.I.CL

J.I.R

J.I.R

J.I.CL (3)

J.I.R

J.I.R (2)

J.I.R

J.PL.SM

J.I.CL

J.I.R

J.I.R (3)
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ffffffffam SOIL eofi
LAIOLAW WASTE SYSTEMS INC.

SfTE NAME AND LOCATION DRJLUNQ METHOD:

PfOLE LOG
BORMG HO.

1 4.35 inch I.D. Hollow Sten Auger F— 1— D

Ik SHEET

SAMPLMG METHOD: Split Spoon

WEST LAKE LANDFILL
OPERABLE UNIT ^ ^^ l£ya

me
DATE

DATUM EASTING^ 515805 ELEVATION '459.0 CASNG DEPTH

DRILL RIG SURFACE CONDITIONS

\ OF 6

OnUJMQ

START FMSH

TME TIME

unknown unknown

DATE DATE

8/5/90 8/8/90

ANGLE 6EARMG

SAMPLE HAMMER

If
Tfi

1-
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-
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K SAMPLE NUMBER

B UtSCHPTION OFMATERW.i
(0.0-5.0 ft.) Top 4 ft., dark yellowish
brown (10YR 4/4), lean CLAY with sand.
sone Silt and little gravel, (FILL)
Botton 1 Ft., dark gray (5Y 6/1), SILT,
with sone black colored internixing

(5.0-10.0 ft.) Intermixed gray Silt (as
above) with gravel, sand, and sone clay.
(FILL)

(10.0-15.0 ft.) Mottled dark gray
(5Y 4/1), greenish gray (5BG 5/1) and
dark yellowish brown (10YR 4/4), lean
CLAY, with sone silt

I

•J

1

_

"m

^^

—
-

__

—~

~^~

—

—

—

—̂

1

—

REMARKS

az
V
z

o
o
o

a
to

to
o

ID
IT

CO
nj



LAIDLAW WASTE SYSTEMS IMC.
SOIL OLE LOG

SfTE NAME AND LOCATION

LAIDLAW/QU2 Rt-FS/MQ
WEST LAKE: LANDFILL

OPERABLE: UNIT a

NORTHING- 1068600
DATUM EASTING-. 515805 ELEVATION -459.0

OWUJNO METHOD:

4.25 inch I.D. Hollow Stem Auger

SWUNG METHOD: Split Spoon

WATER UVEL

TIME

DATE

CASING DEPTH

BORM6 Ma

F-1-D

SHEET

DRUJNG

START

me
unknown

DATE
8/5/90

FINCH

TIME

unknown

DATE

8/8/90

a

DOLL RK SURFACE CONDTTIONS o
o
o

ANGLE BEARMG

SAMPLE HAMMER

SAMPUT NUMBER
AND

OESCRPDON OF MATERUL

I

16

—17

19

— 20

(15.0-20.0 ft.) Sane as above with
increasing silt content with depth

(20.0-25.0 Ft.) Top is dark gray
<2.5Y 4/0), SILT, with little clay
Bottom 2 Ft., gray C5Y 4/1), very fine to
fine, SAND stratified with darker layers.

(25.0-30.0 ft.) Dark gray (5Y 4/1). fine
to very fine SAND, a little coarser than
above
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i
LAIDLAW WASTE SYSTEMS UtC^̂

SHE NAME AND LOCATION

LAIDLAW/OUS Rl-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 3

NORTHING: 1068600
DATUM EASTING: 515905 ELEVATION -459.0

DMLL RIG

ANGLE BEARMG

SAMPLE HAMMER

i
-
—

— 31
—

Z~32

I

rp
=
— 35

~36

~37

I"38

I"39

h
"41

IT42

I;

ifi

i! I!

SOIL BOM
DRNUNG METHOD:

PlHOLE LOG
BORMG NO.

4.85 inch I.D. Hollow Sten Auger F-1-D

SHEET

SAMPUNG METHOD: Split Spoon 3 op 6

DRUINC

WATER LEVa

TME

DATE

CASMG DEPTH

START FINISH

THE TIME

unknown unknown

DATE DATE

8/5/90 8/8/90

SURFACE CONDITIONS

K SAMPLE NUMBER
oe ***Q DEserapnoN OF MATERIAL

(30.0-32.0 ft.) Sane as above

(33.5-34.5 Ft.) Sane as above

(34.5-36.5 Ft.) Gray (5Y 5/1), fine to
very Fine SAND, contains little gravel,
up to 1/4 in. ;n d;a. botton 3 in.

(37.5-39.5 ft.) Gray (5Y 5/1), fine to
very Fine SAND, very dense (without
gravel)

(39.5-41.5 Ft.) Sane as above, but not as
dense, although density seens higher than
blow counts indicate

(42.5-44.5 Ft.) Gray (5Y 5/1), very Fine
to coarse, poorly graded SAND, with trace
oF Fine gravel

(44.5-46.5 Ft.) Sane as above
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LAIOLAW WASTE SYSTEMS INC.
SOIL iolfcOLE LOG

SITE NAME AND LOCATION

LAIDLAV/QU8 RI-FS/MD
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING-. 1068600
DATUM EASTING^ 515805 ELEVATION -459.0

IMUJNG METHOD:
4.25 inch l.D. Hollow Stem Auger

SAMPUNO METHOD: Split Spoon

WATER LEttL

TIME

DATE

CASMG DEPTH

BORMG NO.

F-1-D

SHEET

OF

DfOLLMG

START

TME

unknown

DATE

8/5/90

FtMSH

z
0z

TIME

unknown

DATE

8/8/90

OREL RK SURFACE CONDITIONS
O
O

O

a:
O

ANGLE BEARMC

SAMPLE HAMMER

SAMPLE NUMBER
AND

UCSCWDON OF UATERW.
REMARKS

46

47

48

49

50

•51

•52

53

•54

55

•56

•57

58

5̂9

I

C44.5-46.5 ft.) Sane as above

(49.5-51.5 Ft.) Top is sane as above
Botton 12 in., dark gray <5Y 4/1), very
f:ne to fine SAND, with sone very dark
gray tayersO), stratified or internixed
C?)

o
z

in
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(J
a

<4

U
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>
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I
O

z
C

O

1

(54.5-56.5 ft.) Upper 3 I/a in., very
dark gray (2.5Y 3/0), lean CLAY, with
sone sand
Botton, very dark gray, very fine to
coarse, stratified SAND, fine piece of
wood

CD
nj

(59.5-61.5 ft.) Very dark gray
(2.5Y 3/0), very fine to coarse, poorly
graded SAND



LAIDLAW WASTE SYSTEMS IMC?
SOIL BOWHOLE LOG

SfTE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING. 1068600
QATUU EASTING; 515805 ELEVATION "4590

DMLUNO METHOD:

4.25 inch l.D. Hollow Sten Auger

SAMPUNG UETHOO-. Split Spoon

WATER LEVEL

TOE

DATE

CASINO DEPTH

BORMG NO.

F-1-D

SHEET

OF

OR01MC

START

THE

unknown

DATE

8/5/90

FMSH

2

a
z

TIME

unknown

DATE

8/8/90

DHLL RIG SURFACE CONOmONS
O
O

O
Z

ANGLE BEARING

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRFTON OF MATERM.
REMARKS

— 62

— 65

<59.5-61.5 Ft.) Very dark gray
(2.5Y 3/05, very Fine to coarse, poorly
graded SAND

u
o

(64.5-66.5 Ft.) 2 in. very Fine to Fine,
very dark gray SAND
2 in. very Fine to Fine, very dark gray
SAND
3 in. very dark gray lean CLAY
1/2 in. Fine GRAVEL, subrounded
1 in. very coarse to coarse, gray SAND
Botton, Fine to very Fine, very dark gray
SAND

r

>
«j
i
h-
a
u.

5

(69.5-71.5 Ft.) No recovery

CO
V
nj

(74.5-76.5 Ft.) Top is very dark to dark
gray (2.5Y 3/0 to 4/0), nediun to very
Fine SAND
Middle 3 in., very Fine to very coarse
SAND with trace to little very Fine
gravel
Botton 7 in., is black to very dark gray
(2.5Y 2/0 to 3/0), very Fine to Fine
SAND, with silt and organics (black
color)

LU



SOIL "iofcOLE LOG

RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 8

NORTHING' 1068600
DATUM EASTING' 515805 ELEVATON '459.0

ORUJNQ METHOD:

4.25 inch I.D. Hollo* Sten Auger

SAMPUNG METHOD: Split Spoon

WATER LEVEL

T»CE

DATE

CASMO DEPTH

BORM8 Na

F-1-D

SHEET

6

DRLUNG

START

THE

unknown

DATE

8/5/90

FMSH

me
unknown

DATE

8/8/90

orau RIG SURFACE CONOmONS

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESaOPTIOM OF MATERIM.
REMARKS

76

77

78

79

80

81

82

83

84

85

86

87

88

89

(74.5-76.5 Ft.) Top is very dark to dork
gray O.5Y 3/0 to 4/0), nediun to very
fine SAND
Middle 3 in., very Fine to very coarse
SAND with trace to little very Fine
gravel
Bottom 7 in., is black to very dark gray
(3.5Y 3/0 to 3/0), very Fine to Fine
SAND, with silt and or games (black
color)

(78.5-79.5 Ft.) Fine to coarse, poorly
graded GRAVEL, (round to angular), with
very Fine to coarse sand

End oF Soil Borehole Log at 79-5 Ft.

^ Golder received Faxed copy oF original
borehole log Fron Foth & Van Dyke.
Golder re-typed log and this version nay
not exactly duplicate original due to
Fornat change and readibility oF copy
received by Golder.



RECORD OF DRILLHOLE
PROJECT: LAIDLAW/R1-FS
PROJECT NO: 943-2848
LOCATION: 8RIDGETON, MO

ROCK TYPE

DESCRIPTION

[ETHOO: NX Cow 4 water
,TE: 3/13/93-3/21/95
CME75

PZ-111-KS^
DATJ

1068820.73

F-F«*
S-ShMr
B-BKXJng
f-FoUton

iLEV

DEPTH
ROD

Sheet 1 of 19

COLLAR aEV: 459.2
E: 515850.23

INCLINATION: -90

PL-Planar P-Pofahtd
C-Cuvtd K-SBuntibtd
U-undUaifrig SM-Smooth
ST-SUp(Md R-Houch
Mrr.guar VR-V. Routfl NOTES

WATER LEVELS
INSTRUMENTATION

- 80

- 82

0.0-79.5(t
No sampling conducted
See Fotti & van Dyke log
F-1-0 dated 9/1/90
79.5-80.0 ft
No samples collected

374.60

0.0-84.0 ft
Borehole advanced with
14 3/4 in. tricone bit
using mud rotary, then 10
in. steel casing set in
borehole to seal off
saturated alluvial
deposits. Extremely
weathered bedrock
encountered @ -79.0 ft
and bedrock encountered '
@ 84.0 ft

- 86

- 88

- 90

- 92

- 94

84.6-36.8 ft 84.SO
Slightly weathered, medium
bedded, light olive gray
(5Y 5/2). very fine grained,
medium strong. DOLOMITE.
(ST. LOUIS FORMATION)
85.1-85.3 ft
Limestone
85.7ft
CaJcrte crystals

372.40
86.8-91.5 ft 86.80
Fresh, medium bedded, light
olive gray (5Y 5/2). very fine
grained, strong. DOLOMTTIC
LIMESTONE, (ST. LOUIS
FORMATION)

369.80

90.4-90.5 ft
Argillaceous partings

_ 367.70
91.5-96.8 ft 9150
Fresh, medium bedded, light
olive gray (5Y 5/2), very fine
grained, medium strong,
OOLOMrTE, (ST. LOUIS
FORMATION)
92.1-93.6 ft
Slightly porous/vuggy, some
calcite crystals

Broken Zone

J.U.SM

J.PL.SM

3/15/95® 7:45
Began coring

J.PUSM
J.I.R
J,PL,SM.CL

J,I,R

J.I.SM (2)

End core Run 1 @ 8:20

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: S. COSIO
CHECKED: B. TILTON
DATE: 6/5/93

f^ Colder Associates



PROJECT: LAIOLAW/n-FS Bjt
PROJECT NO: 943-2848 <M
LOCATION-. BR1OGETON, MO DJ

tu

t
- 98

- 98

• 100

- 102

»
- 104

- 106

- 108

- 110

i

POCK TYPE

DESCRIPTION

362.40
96.8-99.5 ft 96.80
Fresh, medium bedded, light
olive gray (5Y 5/2), very fine
grained, strong DOLOMFTIC
LIMESTONE. (ST. LOUIS
FORMATION)

98.7-98.9 ft
Argillaceous partings

359.70
99.5-103.7 ft 99 50
Fresh, medium bedded, light
olive gray (5Y 5/2), very fine
grained, medium strong,
OOLOMfTE, (ST. LOUIS
FORMATION)
Some calcite filled veins,
pyrite crystals

355.50
103.7-106.9 ft 103.70

DOLOMITIC LIMESTONE.
(ST. LOUIS FORMATION)
Some stylolites, argillaceous
partings

106.9-1 10.0 ft

olive gray (5Y 6/1), micro-
crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)
108 1-108 5 ft

stylolites. argillaceous

110.0-1 12.1 ft.
Fresh, medium bedded, light

grained, medium strong.

(ST. LOUIS FORMATION)
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RECORD OF DRILLHOLE PZ-111-KS 3^ 2 <* 19
f̂ciETHOD: NX Core & water DATJ^^^^ COLLAR ELEV: 459.2

^^feATE: 3/15/95-3/21/95 COO^̂ ^R N: 1086620.78 E: 515850.23
^ f̂ CME7S AZM^^ r̂ INCLINATION: -90

S-ShMT

F-Fotaton

ELEV

DEPTH
(FT)
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349.80
109.40
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•IrrvgUar VR-V. Rou l̂ QRFO-|v«< Fl*d -̂̂

UJ UJ

UJ

" sssa

100

98%

|

100 1

& _ DISCONTINUITY DATA "

p SSM

™»"et>2 n ° '

1

I

1

I

TYPE AND
SURFACE

DESCRIPTION

J.U.SM

J.PLSM

J.PLSM.CL (2)

J.I.SM.CL

J.I.R

J.U.SM
J.I.SM.CL (2)

J.I.SM (2)
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NOTES
WATER LEVELS

INSTRUMENTATION

End core Run 2 @ 9:20

End Core Run 3 @ 10:25 -

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON GOlder ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 6/5/95



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRJDGETON, MO

Ul_j

\£S

P

- 112

• 114

- 118

- 118

I
[- 120

- 122

- 124

• 126

ROCK TYPE

DESCRIPTION

347.10
112.1-115.8fL H2-10
Fresh, medium bedded, light
olive gray (5Y 6/1) very fine
grained, weak, ARGILLACEOUS

FORMATION)

343.40
1 15.8-120.6 fL "Sao
Fresh, medium bedded, olive
gray (5Y 4/1). fine grained,
medium strong, DOLOMmC

FORMATION)

119.0-119.4 ft
Some calcite filled vugs

119. 4-120.3 ft
Argillaceous, weak

120.6-127.0 ft.
Fresh, thinly bedded, light
olive gray (5Y 6/1), very fine

trained, medium strong, LIME-

Some calcite crystals

1230-1270ft
Thinly laminated argillaceous
partings

127.0-136.9 ft 33220
Fresh, medium bedded, ligm,7 QQ
olive gray (5Y6/1), fine to
medium grained, medium strong,
DOLOMITIC LIMESTONE,
(SALEM FORMATION)
127.0-128.5 ft
Numerous chert zones
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RECORD OF DRILLHOLE PZ-1 1 1 -KS
BOM ÎETHOD: NXCore&trater DAfJ^B
^^^KATE: 3/1S/9W21/99 CO^̂ H
^^^g CWE75 AZfl̂ H

^^^J-Jart
F-Fiut
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B-BMdng
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ELEV

DEPTH
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TYPE AND
SURFACE

DESCRIPTION

J.I.SM

J.I.SM
J.I.SM

J.I.R

J.PL.SM.CL

J.U.SM.CL

J.PLSM

J.PLSM

J.PL.SM
J.I.R
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Shoot 3 of 19

t COLLAR ELEV: 4SS.2
N: 1068620.78 E: 915890.23

INCLINATION: -90
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NOTES
WATER LEVELS

INSTRUMENTATION

127.0ft
Inferred top of
SALEM FORMATION
encountered
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PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRDGETON, MO
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ROCK TYPE

DESCRIPTION

127.0-136.9 ft
Fresh, medium bedded, light
olive gray (5Y 6/1), fine to
medium grained, medium strong,
DOLOMfTIC LIMESTONE,
(SALEM FORMATION)

134.4-135.4 ft
Chert zones (< 1/2 in. thick)

136.9-144.3 ft.
Fresh, medium bedded, light
olive gray (5Y 6/1), fine
grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION) 322.00
137.2-137.7 ft 13720
ARGILLACEOUS DOLOMfTE
layer
137.0ft
Stylolites
138 0-139 4 ft
Numerous Stylolites

Four chert zones
(1-5 in. thick)

142.9 and 143.8ft
Light olive gray (5Y 6/1)
arenaceous DOLOMITE layers
(<4 in. thick)
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139.4-141.8 ft.
Very slow drilling

3/15/95 @ 15:00
Stop drilling for the
day
3/20/95 @ 7:30
Began Run 8
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PROJECT NO: 943-2848 ofl
LOCATION: BR1DGETON, MO DJ
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ROCK TYPE

DESCRIPTION

314.90
144.3-147.5 ft '*«-30
Fresh, thinly bedded, olive
gray (SY 4/1), fine grained,
strong, CHERT. (SALEM
FORMATION)
Arenaceous

146.5 and 146.8 ft
Thin olive gray (5Y 4/1),
arenaceous Dolomite layers
(<3 in. thick)

311.70
147.5-157.5 ft '47-50
Fresh, thinly bedded, light
olive gray (5Y6/1). fine
grained, medium strong,
ARENACEOUS DOLOMITE
(SALEM FORMATION)
Some chert nodules
(5-10 mm. dia), some thin
chert layers (<2 in. thick)
149.3-149.6 ft
Chert layers
149.7ft
Coarse calcite crystals
(<1/2in. dia)

152 5-153 5ft
Porous zone, open vugs
(<1 in. dia)

153 4 and 154 2 ft
Chert layers (<5 in.)

155.8 and 156.9ft
Chert layers (<5 in.)

157. 5- 174. 5 ft
Fresh thinly bedded light
olive gray (5Y 6/1) fine

ARENACEOUS DOLOMITE
(SALEM FORMATION)

scattered chert (thin layers
of chert <3 mm.)

.159.5-159.8 ft
I Chert layer
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ROCK TYPE

DESCRIPTION

157.5-174.5 ft.
Fresh, thinly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARENACEOUS DOLOMITE.
(SALEM FORMATION)
Few chert nodules, (—5 mm.),
scattered chert (thin layers
of chert <3mm.)
160.5-160.7 ft
Chert layer
161.5-161.7 ft
Chert layer

163.3-163.6 ft.
CaJcite crystals layer
(large crystals)

294.20
165.0-167.0 ft. '6500
Fresh, thinly bedded, light
olive gray (5Y 6/1). fine
grained, medium strong,

(SALEM FORMATION)

1700-171 5ft.

porosity, open vugs
(<2 mm )

1 71 0. 1 7 A G ft

Abundant fossil fragments
replaced by silica

174.5-176.6 ft
Fresh, thickly bedded, pale
olive (10Y 6/2), fine to
medium crystalline, strong,
ARGILACEOUS LIMESTONE.
(SALEM FORMATION)
Abundant fossil fragments
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Most fractures observed
are characterized as
drill induced

165.1-169.5 ft.
4-6 breaks per foot
that were drill incuded
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PROJECT: LAIDLAW/RJ-FS
PROJECT NO: 943-2648
LOCATION: BRIOGETON, MO
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ROCK TYPE

DESCRIPTION

176.6-179.1 ft.
Fresh, medium bedded, pale
olive (10Y 6/2), fine to
medium grained, strong,
SILICEOUS LIMESTONE.
(SALEM FORMATION)
Abundant fossil fragments

179. 1-184.5 ft
Fresh, thickly bedded, pale
olive (10Y 6/2), fine to
medium coarse, strong.
ARENACEOUS LIMESTONE.
(SALEM FORMATION)
Abundant fossil fragments
Some layers of grayish yellow
(5Y 8/4), clay material

Fresh, medium bedded.

f-c grained, strong
ARENACEOUS LfMESTONE.
(SALEM FORMATION)
Some fossil fragments, and
some grayish yellow (5Y 2/4),
clay material layers

188.5-194.5 ft
Slightly weathered, pale

bedded, very coarse, strong.
BIOCLASTIC LIMESTONE,

Few chert nodutes few
stylolites in bottom 4 ft.
abundant layers of grayish
yellow (5Y 8/4) clay.
fossiliferous
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PROJECT NO: 943-2848 dj
LOCATION: BRIDGETON. MO dj
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ROCK TYPE

DESCRIPTION

188.5-194.5 ft
Slightly weathered, pale
olive (10Y6/2). medium
bedded, very coarse, strong.
BIOCLASTIC LIMESTONE.
(SALEM FORMATION)
Few chert nodules, few
stylolites in bottom 4 ft,
abundant layers of grayish
yellow (5Y 8/4) clay,
fossiliferous

194.5-197.5 ft
Fresh, thinly bedded,
light olive gray (5Y 6/1).
fine grained, strong.
ARGILLACEOUS LIMESTONE.
(SALEM FORMATION)
Few chert nodules stylolitic.
abundant fossil fragments

197.5-204.5 ft
Fresh, thinly bedded, light
olive gray (5Y 4/1), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE.
(SALEM FORMATION)
Few chert nodules, few
stylolites, abundant fossil
fragments and abundant layers
of grayish yellow (5Y 8/4)
clay throughout sample

204.5-210.8 ft
Fresh, thinly bedded, dark
greenish gray (5GY 4/1),
F-c grained, medium strong,
LIMESTONE. (SALEM
FORMATION)
Few chert nodules, stylolites.
few clay layers of a grayish
yellow color. <3 mm. vugs,
with calcite crystals
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ROCK TYPE

DESCRIPTION

204.5-210.8 ft
Fresh, thinly bedded, dark
greenish gray (5GY 4/1),
f-c grained, medium strong,
LIMESTONE. (SALEM
FORMATION)
Few chert nodules, stylolites,
few clay layers of a grayish
yellow color, <3 mm. vugs,
with calcite crystals

248.40
210.8-212.8 ft 210.80
Fresh, thickly bedded,
dark greenish gray (5GY 4/1)
to greenish black (5GY 2/1),
very fine grained, weak.
SILTSTONE. (WARSAW
FORMATION)

246.40
212.8-219.7 ft 212.80
Fresh, thinly bedded, light
olive gray, fine to coarse
grained, medium strong,
DOLOMmC LIMESTONE.
(WARSAW FORMATION)
Fossiliferous, few chert
nodules, stylolites

239.50
219.70

220 2-224 3 ft
Slightly weathered, thickly

(5Y6/1), finely crystalline,
medium strong, DOLOMfTE.
(WARSAW FORMATION)
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ELEV

DEPTH
(FT)

244.70
214.50

239.50
219.70

R
U

N
 N

O
.

18

17

18

C
O

R
E

R
E

C
O

V
E

R
Y

BO

100

100
•4

100

00

SSS 2 * 
FR

A
C

TU
R

E
S

I
 
P

E
R

 F
O

O
T

<

DISCONTINUITY DATA

! 's 2 \

,

TYPE AND
SURFACE

DESCRIPTION

J,PL,SM.CL

J.U.SM-calcite

I?l
en

;

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON
DRILLER: D. MAHURIN DATE: 8/5/95

Sheet 9 of 19

k COLLAR ELEV: 459.2
I.M: 1068820.78 E: 513850.23
F INCLINATION: -90

3
z
c
-w

5z

g
i5\

H
i 

S
T

R
E

N
G

T
H

«
.R

1
 

'N
D

E
X

1ifti
ii1;>!

1

I

I

N
T

 L
O

A
D

E
X

(p
sl

)

£ Q
z

o S 8 § 2«•-««»-
coc tr E oc a:

T
E

S
T

 O
R

IE
N

T
A

T
IO

N

NOTES
WATER LEVELS

INSTRUMENTATION

210.8ft
Encountered top of
WARSAW FORMATION

3/21/95® 11:00
End Run 17
Drilling stopped until
surface casing installed
to top of WARSAW
FORMATION
4/9/95
Borehole reamed out to
84.0 ft with 14 3/4 in.
tricone bit and mud
rotary then 10 in. casing
set in hole

4/9/95
6 in. steel casing set to
215.3 ft and sealed with
neat cement A 10 in. air
rotary bit was used to
drill borehole.
4/22/95® 11:02
Begin drilling Run 18
with NX core

Colder Associates
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ROCK TYPE

DESCRIPTION

234.90
224.3-227.4 ft 224.30
Fresh, thickly bedded, light
brownish gray (SYR 6/1) to
medium gray (N5). coarse
grained, medium strong,
FOSSILIFEROUS LIMESTONE.
(WARSAW FORMATION)
Not porous, sandy, fine fossil
debris, clast supported

231.80
227.4-231.6 ft 227.40
Slightly weathered, thickly
bedded, light olive gray
(5Y 6/1). finery crystalline,
medium strong, DOLOMITE.
(WARSAW FORMATION)
Porous-vuggy. crystallized,
numerous caJcrte filled vugs
and veins

227.60
231.6-233.3 ft 231.60
Fresh, thickly bedded, light
olive gray (5Y 6/1). fine
grained, medium strong,
ARGILLACEOUS LIMESTONE.
(WARSAW FORMATION)
Bioturbated

233.3-236.1 ft
Fresh, thickly laminated,
medium dark gray (N4), very
fine grained, weak,
ARGILLACEOUS LIMESTONE.
(WARSAW FORMATION)
Bioturbated, almost Claystone

223.10
236. 1-239. 4 ft 238.10
Fresh, thickly laminated to

(N5). very fine grained,
medium strong. ARGILLACEOUS
CALCAREOUS DOLOMITE.
(WARSAW FORMATION)
Stylolitic. greenish clay
infilled vug and vein
@ 238.6 ft

[239.4-243.5 ft
Fresh, thickly bedded, medium
dark gray (N4), coarse ,, » „

FOSSILIFEROUS LIMESTONT
(WARSAW FORMATION)
Few stylolrtes. <0. 1ft clay
seams
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PROJECT: LAJOLAW/RI-FS BOt
PROJECT NO: 943-2848 pfl
LOCATION: BHDGETON, MO DJ

r
-240

-242

•244

-246

»
-248

-250

•252

-254

mm

ROCK TYPE

DESCRIPTION

215.70
243.5-244.0 ft. 2*3.50
Fresh, thickly bedded, 2is 20
imedium dark gray (N4), 2440C
fine grained, medium
strong, ARGILLACEOUS
DOLOMITE. (WARSAW
FORMATION)

244.0-250.3 ft.
Fresh, thickly bedded, medium
dark gray (N4), coarse
grained, medium strong,
FOSSILIFEROUS LIMESTONE.
(WARSAW FORMATION)
246. 1-246.5 ft.
Argillaceous Limestone,
stylol'rtic

208.50
250.7-251.3 ft. 250.70

aminated. medium gray 207.90
[N5), very fine grained, 251.3C
medium strong. ARGILLACEOUS
DOLOMITE, (WARSAW
FORMATION)
251. 3-256.5 ft.

gray (5Y 2/1). coarse grained,

LIMESTONE, ^WARSAW
FORMATION)

Fossil fragments at
255.6 ft,, few Clay
partings, some porosity.
vugs in lower 2 in.

G
R

A
P

H
IC

 L
O

G

1

-L-I

-4-

i

— T~

I

I

•̂ -̂

> >

-f-

i

f

i

i •

i -

-tJ-

-J—
I

i

i

H
~^—

i •

i
^~*7
S S

S /

-7—

~I —

1,

1

1 '

'

1

RECORD OF DRILLHOLE PZ-111-KS^
f̂eETHOO: NX Core & water OATl̂ ^^
•̂IATH: 3/19/99-3/21/99 coc^^^H N-. 1

^^V CME75 AZIM^^^V

J-Jorrt
F-Fajfl

F-Folaten

ELEV

DEPTH
(FO

210.00
249.20

! 
RU

N 
NO

.

20

21

PL-Pl*w P-Pobrwd F»-FtOwJ» „
(XXrv»d K-SKtnsidwJ CL-daylnd 2
U-UrxM«l̂ g SM-Qmoo»i CH-CHort» C
ST-St̂ pwl R-Roufifi H-H«**d \
l-\rttyjar VR-V. Rough ORF-Oravft FMd H

0000we »*M

100

100

ffl ^ _ 01

It'ff "

1 I

.CONTINUITY DATA S

TYPE AND
SURFACE

DESCRIPTION

J.PL.SM.CL

J.I.SM.CL

J.I.SM

y

o" ^3 H
W

^ 
IN

D
E

X

H
5 

n
o

BA
 

S
TR

E
N

G
TH

'< f
?1ll

!l
Is

Sh*ot 11 <* 19

COLLAR ELEV: 4562
368620.78 E: 315830.23

INCLINATION: -90

B

Si
30

H
J
'5

0
 

P
O

IN
T

 L
O

A
D

R
4J

O
O

H
5
M

O
o
 

IN
D

E
X

 (
ps

i)

TE
S

T 
O

R
IE

N
TA

TI
O

N

NOTES
WATER LEVELS

INSTRUMENTATION

-

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: S. COSIO
CHECKED: B. TILTON
DATE: 6/5/95

GOIdCr ASSOClatCS



RECORD OF DRILLHOLE PZ-111-KS
PROJECT: LAIOLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BWDGETON, MO

NX Core & water
TE: 3/15/93-3/21/95
CME75

ROCK TYPE

DESCRIPTION

1066620.78

p-Pcttvd F»-F«Oaa*
K-SftirattMl CL-Oiy Inn
SU-Snxxttl CH-CMort.
R-Reutfl H-HMt̂ j
VR-V. Routfl

ELEV

DEPTH

(FT)

ROD

LU t—
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OBCONTINUtTY DATA

50<

s s

TYPE AND

SURFACE
DESCRIPTION

Sheet 12 of 10

COLLAR ELEV: 4W.2
E: 519850.23

INCLINATION: -90

Q

O Qa. z

> S S 8 2
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NOTES
WATER LEVELS

INSTRUMENTATION

-296

-258

-260

-282

-284

-288

-268

-270

202.70
256.5-260.1 ft 256-50
Slightly weathered, thickly
bedded, medium gray (N5), very
finery crystalline, medium
strong. ARGILLACEOUS
DOLOMITE. (WARSAW
FORMATION)

Some porosity, large vug @
256.8 ft. some smaller vugs
elsewhere, some calcrte
filled, black organic laminae

260.1-265.5 ft.
Fresh, thinly to thickly
laminated, greenish black
(5GY 2/1). very fine grained,
weak. DOLOMmC SILTSTONE,
(WARSAW FORMATION)

193.70
265.5-269.0 ft 265.50
Fresh, thickly bedded, medium
light gray (N6) to light olive
gray (5Y6/1), coarse grained,
medium strong. FOSSILIFEROUS
LIMESTONE. (WARSAW
FORMATION)

190.20
269.0-272.8 ft. 289.°°
Fresh, thickly laminated to
thinly bedded, medium dark
gray (N4), very fine grained,
medium strong, OOLOMITIC
SILTSTONE. (WARSAW
FORMATION)
Abundant 0.1-0.4 ft interbeds
of coarse crystalline
arenaceous Dolomite

21

200.10
2S9.10

22

190.10
;£4 289.10

J.I.RCL

J.PL.SM.CL

J.I.SM.CL

J,PL,SM,CL

J,PL,SM,CL

4/22/95 @ 17:45
End Run 21
Quit drilling for the
day
4/25S5© 7:30
Begin Run 22

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: S. COS1O
CHECKED: B. T1LTON
DATE: 6/3/99

Colder Associates



RECORD OF DRILLHOLE PZ-1 1 1 -KS
PROJECT: LAIDLAW/FB-F3 BO t̂ouETHOD: NX Core ft water DAT^^^^L

Sheal 13 of 19

COLLAR ELEV: 499.2
PROJECT NO: 943-2848 Q^^MlATE: 3/15/98-3/21/95 CC^^^Bs N: 10BB82O.78 E: 513890.33
LOCATION: BRDGETON, MO Q^^^P CME 75 AZOJ^^ Î
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ROCK TYPE

t
1

I
DESCRIPTION j

i
(
t

188.40 '
272.8-274.0 ft. 272.80 f/
Fresh, thickly laminated. '/.
greenish black (5GY 2/1). very '/
fine grained, weak, CLAYSTONE. ^
(WARSAW FORMATION) V

185.20 '/,
274.0-290.2 ft. 274.00
Fresh, thickly laminated to
medium bedded, medium light
gray (N6) to medium dark gray
(N4), vf-m grained, weak to
medium strong. SILTSTONE,
(WARSAW FORMATION)
Calcrte filled vugs, interbeds
of Silty to Sandy Dotomitic
Siltstone
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PROJECT: LAIDLAW/W-FS BO1
PROJECT NO: 943-2048 Of
LOCATION: BR1DGETON, MO DRJ

UJ

k

-288

-290

-292

-294

»
-298

-298

•300

-302

P

ROCK TYPE

DESCRIPTION

274.0-290.2 ft
Fresh, thickly laminated to
medium bedded, medium light
gray (N6) to medium dark gray
(N4). vf-m grained, weak to
medium strong. SILTSTONE.
(WARSAW FORMATION)
CaJctte filled vugs, interbeds
of Sirty to Sandy Oolomibc
Siltstone

169.00
290.2-293.7 ft. 290.20
Fresh, thickly laminated to
thinly bedded, medium gray
(N5) finery crystalline
medium strong ARENACEOUS

FORMATION)

laminae, bioturbated

165.50
293.7-295.2 ft. 293.70
Fresh, thinly laminated,
medium dark gray (N8), very
fine grained, weak.
SILTSTONE. (WARSAW
FORMATION)

164.00
295.2-306.8 ft. 295.20

(N5) finely crystalline

DOLOMITE, (WARSAW

Argillaceous laminae, no

•VV? ft.TA.1 R ft
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PROJECT: LAIDLAW/Ri-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

r
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>
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•318

p320

ROCK TYPE

DESCHPTION

295.2-306.8 ft.
Fresh, thickly laminated to
thinly bedded, medium gray
(NS), finely crystalline,
medium strong. ARENACEOUS
DOLOMITE. (WARSAW
FORMATION)
Argillaceous laminae, no
porosity

152.40

306.8-31 5.2 ft. »»•«>
Fresh, thickly laminated to
thinly bedded, very light gray
(N8) to dark greenish gray
(5GY 4/1), f-m grained, medium
strong. FOSSIUFEROUS
LIMESTONE and DOLOMITIC
SILTSTONE, (WARSAW
FORMATION)
Interbedded fosstliferous beds
and shaley beds

315.2-328.7 ft
Fresh, thickly laminated to
medium bedded, medium light
gray (N6) to olive gray
(5Y 4/1). ? to medium sand,
medium strong, FOSSIUFEROUS
LIMESTONE and CALCAREOUS
SILTSTONE, (WARSAW
FORMATION)
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4/23/95 @ 15:02
End Run 28
Quit drilling for the
day
4/24/95 @ 12:00
Begin Run 29
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PROJECT. LA10LAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

CORD OF DRILLHOLE PZ-111-
NX Core & water
3/15/95-3/21/95

1-K^̂
OATU^^^VCOOROWl̂ N

DRILL RIG: CME 75
COORDl
A2MUTH:

1068620.78

is
COUABELEV: 498.2

E: 515850.23
INCLINATION: -90

19

ROCK TYPE

DESCRIPTION

J-Jar» PL-PWur P-Pobh*d F«-F»Oibd»
' F-FaJI C-O*vtd K-S*un«id«t CL-Ctey Infl
S-Srwz U-UndulaUng SM-Smoolh CH-CMort.
B-B*ddina ST-SUPP«d R-Rougn H-Htatod
F.Fdtfon 1-lrragUv VB-V. Rousfl QRF-Gri«l Fil*d

DEPTH
(FT)

UK

18
J~ U.

DISCONTINUITY DATA

s s

TYPE AND
SURFACE

DESCRIPTION

i s
111 Q
1C 2
CO

P
O

IN
T

 L
O

A
D

IN
D

E
X

 (
p
sl

)

3
0 '5
°

3
0
0

«0
0

'5
0
0

NOTES
WATER LEVELS

INSTRUMENTATION

-320

-322

•324

-328

-328

-332

•334

315.2-328.7 ft
Fresh, thickly laminated to
medium beaded, medium light
gray (N6) to olive gray
(5Y 4/1), medium sand,
medium strong. FOSSILIFEROUS
LIMESTONE and CALCAREOUS
SILTSTONE. (WARSAW
FORMATION)

Calcareous Shale interbeds
<0.1-0.5 ft. thick, some
lithographic textures,
commonly silicified

328.7-330.8 ft.
Fresh, thickly laminated.
light gray (NT) to light olive
gray (5Y 6/1), clay sized to
coarse silt sized, medium
strong. ARGILLACEOUS
LIMESTONE. (WARSAW
FORMATION)
Chert common, calcite vugs

330.8-336.4 ft.
Fresh, thickly laminated to
medium bedded, medium light
gray (N6). clay sized to very
coarse sand sized, medium
strong, LITHOCLASTIC
LIMESTONE and CALCAREOUS
SILTSTONE. (WARSAW
FORMATION)
Interbedded <0.1-0.3
lithoclastic beds with clayey
shales, sijicification common,
tew stylolites

29
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DEPTH SCALE: 1:2
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PROJECT: LAIDLAW/RI-FS BO^̂ ^VHOO: NX Core & water OATU^^^V COLLAR ELEV: 498.2
PROJECT NO: 943-2848 ORlM^BATE: 3/1 5/95-3/2 1/95 COORoWHR N: 1068620.78 E: 915850.23
LOCATION: BRIOGETON, MO DRiaRIG: CME 75 AZIMUTH: 0 INCLINATION: -80
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•

ROCK TYPE

DESCRIPTION

Fresh, thickly laminated to
medium bedded, medium light

very coarse sand sized,
medium strong, ARENACEOUS
LIMESTONE and ARGILLACEOUS
LIMESTONE, (WARSAW
FORMATION)
Highly silicified, some
lithographic textures

113.50
343.7-368.8 ft 343.70

medium bedded, very light gray
(N8) to medium light gray
(N6). fine silt sized to
coarse silt sized medium
strong. SILICEOUS LIMESTONE
and ARENACEOUS LIMESTONE.
(KEOKUK FORMATION)
Diseminated chert abundant
calcareous dolomitic, silty

compaction features

350.5-350.9 ft
Porous

351. 6-363.8 ft
Porous, vuggy
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NOTES
WATER LEVELS

INSTRUMENTATION

343.7ft
Top of KEOKUK
FORMATION
encountered

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON GOlder ASSOCiSteS
DRILLER: 0. MAHURIN DATE: 6/5/99



PROJECT: LAIDLAW/R1-FS
PFOJECTNO: 943-2848
LOCATION: 8RIDGETON. MO

ORD OF DRILLHOLE PZ-111
NX Cora & water

,TE: 3/15/95-3/21/9S
CME75

JR^BB.'-
DATUI
COORI
AZIMUTH:

N: 1068620.78

Sheet 18 of 18

COLLAR ELEV: 499.2
E: 519850.23

INCLINATION: -SO,
s

•352

-354

-359

-358

»

-360

-362

- 364

-366

•

ROCK TYPE

DESCRIPTION

343.7-368.8 ft.
Fresh, thickly laminated to
medium bedded, very light gray
(N8) to medium light gray
(N6). fine silt sized to
coarse silt sized, medium
strong. SIUCIOUS LIMESTONE
and ARENACEOUS LIMESTONE,
(KEOKUK FORMATION)

calcareous dolomitic, silty
Clay interbeds, differential
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S-Sh*ar U-UndLJaUng SM-Smooffi CH-CMortt* E
B-B«ddng 5T-Sttpp*d R-Rough H-HMtod ^
F-FoU«on 1-lrrtgUw VB-V. Rough QRF-Oravol Fitd ^

ELEV

DEPTH
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TYPE AND
SURFACE

DESCRIPTION

J.I.R (2)

J.I.VR

J.I.VR

J.PUVR

J.PL.R

J.I.R
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DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON V
DRILLER: D. MAHURIN DATE: 8/5/95
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^fcCORD OF DRILLHOLE PZ-111-H^̂  sheet 10 of 19
PROJECT: LAIDLAW/W-FS B^̂ ^Hn-lOO: NX Core & water DATL^^^V COLLAR ELEV: 499.2
PROJECT NO: 943-2848 DRT l̂l̂ rDATE: 3/15/95-3/21/95 COOROWlreS N: 1068820.78 E: 919890.23
LOCATION: BRIDGETON, MO DRILL RIG: CUE 75 AZIMUTH: 0 INCLINATION: -90

L
1
-368

-370

-372

-374

|
•F

-376

-378

•380

-382

.
»

ROCK TYPE

DESCRIPTION

90.40
End of Record of Drillhole 368.80
at 368.8 ft
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F-FmJl C-Cuvwl K-Sfetntitod CL-CKylnfl
S-Srwv U-UndUWng SM-SmooH CH-CMoifu
8-B400ng ST-St»pp*d R-Rough H.H.atod
F-Folaton l-lmgUar VR-V. Rough ORF-Orav* Fi«
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DEPTH
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^XDNTINUrTY DATA

TYPE AND
SURFACE
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WATER LEVELS

INSTRUMENTATION

_

4/24/95 @ 18:45
End Run 33
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DEPTH SCALE: 12 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TILTON OOlder ASSOClSteS
DRILLER: D. MAHURIN DATE: 6/5/95



I CORD OF DRILLHOLE PZ-111 -J She* 1 of 2

PROJECT: LAIDLAW/RI-FS B^̂ ^BrHOD: NX Core & water DATU^^^P COLLAR ELEV: 459.2
PROJECT NO: 943-2848 DfllMBPCATE: 4/11/95 COOROWJPs N: 10686381 E: 515834.8
LOCATION: BRH3GETON, MO DRILL RIG: Schramm AZIMUTH: 0 INCLINATION: -90

1r
- 192

- 194

- 198

- 198

'

-202

- 204

•208

••208

ROCK TYPE

DESCRIPTION

0.0-199.9 ft.
No sampling conducted
See Record of Drillhole for
PZ-111-KS

259.30
199.9-209.9 ft '9990
Fresh, very thickly bedded.
medium gray (N5), coarsely
crystalline, medium strong,
FOSSILIFEROUS LIMESTONE
Upper 0. 1 ft. abundantly

Argillaceous, arenaceous.

stylolites, few calcite filled
vugs
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J^Jocx PL-Planar P-Pohrwd
F-F«Jl C-Cuvwi K-SfcwU*d
S-Sh»ar ll-Undulating SU-Smooffi
S-B«dd^g ST-Stopp«d R-Rough
F-Fotaten l-lrr*gUar VR-V Routfi

ELEV

DEPTH
(FT)
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TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

0.0-98.0 ft.
On 4/10/95 borehole
advanced with 9 7/8 in.
bit using mud rotary
then 6 in. steel casing
grouted in annulas with
neat cement, at 91 .0 ft
component bedrock
encountered

4/11/95® 10:24
Began Run 1

DEPTH SCALE: 1:2 LOGGED: J. MILLER _,
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON Odder ASSOCiatCS
DRILLER: M. VOGT DATE: 5/24/95



^fcCORD OF DRILLHOLE PZ-1 1 1 -^^^ sheet 2 of 2
PROJECT: LAIDLAW/RI-FS BO^^^V-IOO: NX Core & water DATU^^^P COLLAR ELEV: 4S9.2
PROJECT NO: 943-2848 DRlMBBATE: 4/11/93 COORrJrW?S N: 1088638.1 E: 315834.8
LOCATION: BR1DGETON, MO DRILL RIG: Schramm AZIMUTH: 0 INCLINATION: -90

E
-208

-210

-212

-214

»

-218

-218

-220

-222

?

ROCK TYPE

DESCRIPTION

1 QOj Q-9OQ Q ft

Fresh, very thickly bedded,
medium gray (N5), coarsely
crystalline, medium strong,

Upper 0 1 ft. abundantly
fossiliferous

24930

End of Record of Drillhole 209.90
at 209.9 ft

§
o

G
R

A
P

H
 I

-, — ,

-v-

!

-TT

J-Jortt PL-PUrw P-Pobrwd
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TYPE AND
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TILTON
DRILLER: M. VOGT DATE: 5/24/95
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4/1 1/95® 12:08
End Run 1
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Colder Associates



ffffffffffOBT SOIL BORTHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 STE NAME AND LOCATION

LAIDLAW
WEST I

OPER

NORTHING: 10690C
DATUM EASTING: 515674

ORtlMO METHOD: BORMO NO.

4.25 inch I.D. Hollow Sten Auger PZ— 112— AS

SHEET

SAUPUNG METHOD: 1 OF 3

//Q „ R. r^ /HO SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) OR01M6

AKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START F1MSH

*HLL UNII a «ATERl£VEL TME TIME

Tig 13:20 15:29

DATE DATE DATE

01°° ELEVATBN 457.9 CA»G DEPTH "!«"« 4/10/95

OMLL RIG CME 75 SURFACE CONOfflONS

ANGLE VERTICAL BEARMG

SAMPLE HAWWER 14Q ibs.

1

|jj- 1

[:
3- 4

^- 5

3- 6

^- 7

5- a

Z~ 9

I"10

~ n

r~12

i13

F-14

3fi
«&

§3
2
a
2
7

5
12
7
6

6
50/6'

6
7
11
9

3
4

9
5

4
20
14
9

3
3
8
18

i
I.I'
2.0-

ISSiO

o.o-
2.0'
cox>

0.8'
Stf

<«0/J

1.6'
2V

<80X>

0.6'
SV

<30X)

0.8-
2.0-

«ox>

0.2'
2T
«ox>

1
R SAMPLE NUMBER
_ AND
Q DESCRmON OF MATERM.

M <0.0-4.0 Ft.) Loose to compact, moderate
yellowish brown (10YR 5/4) to dark greenish
gray (5G 4/1), SILT, trace Fine Gravel,
NR, danp, <ML), (FILL)

<453.9) 4.0
Li (4.0-8.5 Ft.) Very dense, medium bluish
M gray (5GY 5/1), F-c SAND, trace OF
M Fine Gravel, SR, danp, (SP), (FILL)

6 5.0 Ft., cobbles and rock encountered

{ j (449.4) 8.5

V Vftl (8.5-10.0 ft.) Waste

7 V fl
v vfj

?tT %nJ (447.9) 10.0
™-^\ J (10.0-1U.6 Ft.) Conpact, nediun oluish
^ • • M gray <5B 5/1), f-c SAND, trace of

v V

7 V
V V

7 V
V V

7 V
V V

7 V
V V

7 V
V V

7 V
V V

7 V

(10.6-20.0 Ft.) Waste

|

I

SP

0

SP

©

SP

(3)

SP

0

SP

®

SP

©

SP

—

REMARKS

Drilling very
hard From
5.0-8.0 Ft.
Split Spoons
not collected



LAIOLAW WASTE SYSTEMS INC.

1 STE NAME AND LOCATION

LAIDLAW/QU2 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING^ 1069002.00
DATUM EASTING- 515674.01 ELEVATION 457.9

ORLL RIG CME 75 SI

ANCLE VERTICAL BEARMG

SAMPLE HAMMER 140 tbs.

i
Z~16

I-
Z~20

I"2*

Z~25

I"27

fr-28

F-29

i
9
10
11
as

50/5'

5
3
3
3

3
4
6
8

ia
17
16
15

4
a
3
7

3
3
10
ai

SOIL BORTiHOLE LOG
ORUJNG METHOD:

4.25 inch

BORMG NO.

I.D. Hollow Sten Auger PZ— 112— AS

SHEET

SAUPUNO METHOD:

SPLIT SPOON-. 2.0

SHELBY TUBE' 3.0

WATER LEVEL

TIC

DATE

CASMG DEPTH

JRFACE CONDITIONS

2 OF 3

.nch Q.D./1.5 inch I.D. (SP) DRUJNG

inch O.D./2 13/16 inch I.D. (SH) START FWSH

me TIME
13=20 15:29

DATE DATE

4/10/95 4/10/95

1 H & SAMPLE NUMBER
6 9 a. **>
Q g Q DESCRFTION OF MATERIAL

0.8-
2.V

«OX)

o.r
2.0'

i.s-
2.0'

(73X)

CM'
2.0'

(202)

2.0'

1.8-

(90U

1.3'
2.0'

C6SZ)

V Vl j (10.6-20.0 Ft.) waste
7 V ]
v vll

7 V|T
V Vww

7 V f-H
V VJ

7V B "

7 V

7 V
V V

|T) (20.0-20.5 Ft.) Firn, gree
III il , (5G 3/1), CLAYEY SILT, N

U \(CL-ML), (FILL)

nish black
?, danp.

§1 (20.5-22.0 Ft.) Loose, nediun light gray
I 1 (N6), F-c SAND, NR, danp to noist, (SP),
M (FILL)

LJ (22.0-24.0 Ft.) StiFF, greenish black
R (5G 2/1), CLAYEY SILT, NR, wet,
1 (CL-ML), (ALLUVIUM)

I j (24.0-26.0 ft.) Dense, dark greenish gray
I I (5GY 4/1), fine SAND, NR, wet, (SP),
II (ALLUVIUM)

^Oa j (26.0-28.0 ft.) Loose, olive gray
SO>S1 J <5Y 4/1), CLAYEY fine SAND, NR,
SNX1I wet, (SO, (ALLUVIUM)

(437.9) 20.0

(437.4) 20.5
/•

(435.9) 22.0

(433.9) 24.0

(431.9) 26.0

(439.9) 28.0
•I J (28.0-36.0 ft.) Conpact to dense, olive
1 J gray (5Y 4/1), Fine SAND, NR, wet, (SP),
|| (ALLUVIUM)

i
SP

SP

SP

SP

SP

©

SP

©

SP

©

SP

©

—

—

—

—

REMARKS

First water
encountered
6 23.0 ft.
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A
ffffffffffffF SOIL BOffFHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

I SfTE NAME AND LOCATION

LAIDLAV*
WEST L

OPER/

NORTHING: 106900
DATUy EASTING' 515674.

ORtlMO METHOD: BORMC NO.

4.25 inch I.D. Hollow Sten Auger PZ— 112-AS

SHEET

SAMPLMO METHOD: 3 OF 3

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) DRLLMC

AKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START FINISH

"BLL UNl I t WTER l£va TWE TIME

TOE 13:20 15:29

DATE DATE DATE

Ol'" ELEVATION 457.9 CASNG DEPTH "W/95 4/10/95

OWLL RB CME 75 SURFACE CONDITIONS

ANGLE VERTICAL BEARM6

SAMPLE HAMMER 140 Ibs.

9 ̂

P*

5~31

E"F-33

V J

~35

E~36

i~37

E~38

Z~39

^- 40

I~41

— 42

fc-43

P"44

zfi
"5

is

10
30
50/6'

9
11
11
16

10
13
15
ao

I
1.2'
Z.V

(SOU

i.o-
^o7

(SO'-O

a.o-
2.0'

:iooxi

!
R SAMPLE NUMBER
~ MA
D ueAJaPTION OF MATERIAL

I 1 (28.0-36.0 ft.) Conpoct to dense, olive
|| gray <5Y 4/U, Fine SAND, NR, wet, <SP>,
N (ALLUVIUM)

1 I fron 32.0-34.0 ft., sand becones f-n
mm grained

1 I fron 34.0-36.0 ft., sand becones F-c
1 J grained

f ' (421.9) 36.0....
End of Soil Borehole Log at 36.0 ft.

\

8

SP

©

SP

©

SP

©

—

REMARKS



ftflflfffffl^p
LAIDLAW WASTE SYSTEMS INC.

[SITE NAME AND LOCATION

LAIDLAW/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1069224.31
DATUM EASTING: 515747.72 ELEVATION 459.9

ORIL RB CME 75 - TRUCK MOUNT

ANCLE VERTICAL BEARMG NA

SAMPLE HAMMER 140 Ibs.

zf

3- 1

_ _ __ m

3- 6

^- 7

jj- a

I~10

I"11

1 *>

E-13

F-u

SB
<o£

IS

10
11
11

6
10
11
13

5
8
7
9

2
3
5
6

3
3
3
4

3
a
3
6

4
3
3
3

II

1

¥ &"i
1.7- ' ' '
2.0J . . .

<8!x> ; ; ;

1.7
J

To7

1.2-
Z.o-

1.4'

(70X)

1.3-
TV

1.3'
2.0'

SOIL BO^THOLE LOG
OWLUNO METHOD: BORMO NO.

4.25 inch I.D. Hollo* Stem Auger PZ— 1 13-AS

SHEET

SAMPUNO METHOD: 1 OF 3

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) DROJJNG

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START FMSH

WATER LEVEL ™* T^E

TOE 11:07 14:55

DATE DATE DATE

CASMG DEPTH 4/11/95 4/11/95

SURFACE CONDITIONS

R SAMPLE NUMBER

K A140

9 OEScnpnoN OF MATERML

(0.0-2.5 Ft.) Asphalt

(457.4) 2.5
t (2.5-4.0 Ft.) Compact, light olive gray
S? (5Y 6/1), CLAYEY GRAVEL, little F-c
S Sand. SR, danp, (GO, (FILL)

^
V (455.9) 4.0

(4.0-4.8 Ft.) Compact, olive gray
I (5Y 4/1), SILTY Fine SAND, mottled

NR, danp, (SM), (FILL) (455.1) 4.8
(4.8-10.0 Ft.) StiFF, nottled, light
olive gray (5Y 6/1) to greenish black
(5GY 2/1), CLAYEY SILT, mottled, NR,
damp, (CL-ML), (LOESS)

(449.9) 10.0
(10.0-18.0 Ft.) Loose, light olive gray
(5Y 4/1), mottled SILT, NR, damp, (ML),
(LOESS)

t

SP

©

SP

©

SP

SP

©

SP

©

SP

©

SP

©

—

REMARKS



LAIDLAW WASTE SYSTEMS INC.
SOIL BOREHOLE LOG

NMtC AND LOCATION

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING; 1069224.31
DATUM EASTING^ 515747.72 ELEVATION 459.92

DRUJNG METHOD:

4.25 inch I.D. Hollow Stem Auger

SAUPUNO METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP>

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

TIME
DATE

CASMG DEPTH

BORNG NO.

PZ-113-AS

SHEET

2 OF

DRUJNG

START

TME

11:07

DATE

4/11/95

FMSH
TIME

14:55

DATE

4/11/95

DRBJ. R» CME 75 - TRUCK MOUNT SURFACE CONOmONS

ANCLE VERTICAL BEARMO NA

SAMPLE HAMMER 140 Ibs.

SAMPLE NUMBER
AND

DESCRPTION OF MATERIAL
REMARKS

— 16

— 19

— 20

— 21

— 22

— 23

— 24

— 25

— 26

29

1.6'
ao7

(SOX)

2.0'
2V
loax;

1.6'
2V

<80X)

80'

1.8'
2.0'

(90X)

(10.0-18.0 ft.) Loose, light olive' gray
<5Y 4/1), SILT, mottled, NR, danp, (ML).
(LOESS)

SP

(441.9) 18.0
(18.0-21.3 ft.) FVn to soft, dark
greenish gray (5GY 4/1), nottled CLAYEY
SILT, NR, noist, (CL-ML), (ALLUVIUM) SP

(438.6) 21.3
(21.3-26.2 ft.) Firm to stiff, greenish
black (5GY 2/1), CLAY, NR, noist, (CH),
(ALLUVIUM)

SP

fio)

SP

fl?)

SP

(is)

First water
encountered
e 24.5 ft.

(433.7) 26.2
(26.2-40.0 ft.) Conpact to dense, dark
greenish gray (5GY 4/1), fine SAND, trace
Silt, NR, wet, (SP), (ALLUVIUM) SP

(13)

SP
(IT)



A
ffffffBffaff* SOIL BORECOLE LOG
LAIDLAW WASTE SYSTEMS INC.

LsTE NAME AND LOCATION

LAIDLAW
WEST L

DPER*

NORTHING' 106932
DATUM EASTING' 515747.

ORtUNO METHOD: BORMG NO.

4.85 inch I.D. Hollow Stem Auger PZ-113— AS

SHEET

SAMPUNG METHOD: 3 OF 3

SPLIT SPDQN: 8.0 inch D.D./1.5 inch [.D. (SP) DRIUJNC

AKE LANDFILL SHELBY TUBE" 3.0 inch O.D./8 13/16 inch I.D. <SH> START FMSH

^Lt- UN1 ' 2 WATER LEVEL *•* TIME

THE 11:07 14:55

DATE DATE DATE

7423' ELEVATWN 459.93 CASWG DEPTH «'"'« "/"^

DRILL RIG CHE 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE VERTICAL BEARMG NA

SAMPLE HAUMER 140 (bs.

I

=~31

W-33

I"34

Z~35

E~36

i~37

5-38

E~39

~40

~ 41

— 42

w4 3

h-44

5Q

is
10
14
18
ai

8
12
17
15

8
10
15
16

6
7
7
10

I
1.8"
TV

<wx>

1.2-
a.o-

(60X1

a.o'
sy

:ioox>

1.9-
Fo7

C932)

1
5 SAMPLE NUMBER
"" AND
D UtSCRPTION OF MATERW.

~i (86.3-40.0 Ft.) Compact to dense, dork
i greenish gray (5GY 4/1), Fine SAND, trace
1 Silt, NR, wet, <SP), (ALLUVIUM)

Fron 38.0-34.0 Ft., color changes to
pale yellowish brown (10YR 6/2)

Fron 34.0-34.5 Ft., sand becomes Fine
1 to nediun grained

Fron 37.5-38.0 Ft., some coarse sand
• J

(419.9) 40.0
End oF Soil Borehole Log at 40.0 Ft.

I

SP

©

SP

®

SP

©

SP

@

—

REMARKS

Fron 38.0-40.0 Ft.,
unable to collect
split spoon samples
due to heaving
sands

2
K
LJ
t—
in
LJ
>
i

LJ
z>-
<t
_I

a:

c
o
o
~z
~
a:
a

Of
L.

Z

^

£

c
^~
<r
n.
i
r:
r-
C-

C

cr
c

â:
UJ

>

£5
a

^
o

mo\
m
M

~~

%
£

1/1<»o

M
a.

ill
2̂7

y
c



ffffffSfffffF SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

! 9TE NAME AND LOCATION

LAIDLAW
WEST L

OPER/>

NORTHING: 106933
DATUM EASTING: 515759.

DRJLLJNG METHOD: BORM6 NO.

0.0-40.0 ft.: 4.85 inch I.D. Hollow Sten Auger PZ-113-AD

40.0-108.3 ft.: 3.875 inch Mud Rotary (Tricone) SHEET

SAMPLING METHOD: 1 OF 7

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP) DRUJNC

AKE LANDFILL SPLIT SPOON: 3.0 inch O.D./.375 inch I.D. CHD> START FMSH
BLL UNI I -t ^^ l£va T^e TOE

•mr 11:03 15:50

OATE DATE DATE

33533 ELTVAT10N 459.9 CA5WC DEPTH 4,26/9b 4/^/95

DWLL RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS Paved road

ANCLE VERTICAL BEARM6 NA

SAMPLE HAMMER 140

<£g

E~16

h3-18

Z~19

Z~20

I~21

I~22

r~23

5~24

z~25

*>c

z~27

F-28

F-29

SQ

Is

2
5
9

6
8
13

5
7
7

2
7
7

4
6
8

i

0.9'
rs7

<602>

1.0'
I.S1

(67X)

1.5'
rr
ioox:

1.3'
1.5'

t87X)

1.2'
1.5J

<80X)

1
6 SAMPLE NUMBER
« ANDQ DEScrapnoN OF MATERIAL

1
1

1

(0.0-20.0 ft.) No sanples collected, see
Soil Borehole Log PZ-113-AS for
descriptions

C439.9) 20.0
(20.0-27.0 ft.) Stiff, olive gray
(5Y 4/1), SILTY CLAY, trace very fine
Sand, NR, noist, (CH), (ALLUVIUM)

(432.9) 27.0
— (27.0-40.0 ft.) Conpact, dark greenish

gray (5GY 4/1), fine SAND, sone Clay, NR,
«et, (SO, (ALLUVIUM)

I

SP

©

SP

(D

SP

SP

©
SP

(5)

—

—

REMARKS

I
O
O

O

a:o

o

^
o

ru
\
SO

1

X
ru

O 2



LAIDLAW WASTE SYSTEMS INC.
SOIL B O H O L E LOG

SITE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING- 1069233.33
DATUM EASTING' 515759.85 ELEVATION 459.9

ORLUNG METHOD:

0.0-40.0 Ft.: 4.25 inch I.D. Hollow Sten Auger

NO.
PZ-113-AD

40.0-108.3 ft.: 3.875 inch Mud Rotary (Tricone)

SAMPUNO METHOD:

SHEET

2

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP) DRLLMG

SPLIT SPOON: 3.0 inch O.D./.375 inch I.D. (HD) START

HATER LEVEL

DATE

DEPTH

11:03

DATE

4/26/95

FBflSH

TIME

15:50

DATE

4/27/95

ORtl RKJ CME 75 - TRUCK MOUNT SURFACE CONDITIONS Paved road

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER MO

SAMPLE NUMBER

CRfTON OF MATERW.
REMARKS

«[
~34

35

36

37

~39

40

(27.0-40.0 ft.) Conpact, dark greenish
gray (5GY 4/1), fine SAND, some Clay, NR,
wet, (SO, (ALLUVIUM)

0.5-

(419.9) 40.0
(40.0-41.5 ft.) Conpact, light brown
(5YR 5/6) to pale yellowish brown
(10YR 6/2), nediun SAND, trace very fine
Sand, NR, wet, (SP), (ALLUVIUM)

(418.4) 41.5
(41.5-44.0 ft.) Conpact, light brown
(5YR 5/6) to light brown (SYR 6/4), fine
GRAVEL, NR, wet, (GW), (ALLUVIUM)

•? (415.9) 44.0 SP

(44.0-48.5 ft.) Conpact, dark yellowish
brown (10YR 4/2), nediun SAND, trace
coarse Sand, trace fine Sand. NR, wet,
(SP), (ALLUVIUM)



LAIDLAW WASTE SYSTEMS IMC.
SOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAW/DU2 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1069233.33
DATUM EASTING: 515759.85 ELEVATION 459.9

OHU. RK CME 75 - TRUCK MOUNT

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER 140

— 46

•— 47

48

— 49

— 50

— 51

I—52

— 53

— 54

— 55

— 56

59

0.7
To

C35X)

0.9-

0.9-

l.O'
a.o-

(SOX)

•.«•.'. I

DRUJNG METHOD:

0.0-40.0 ft.: 4.25 inch I.D. Hollow Sten Auger

40.0-108.3 ft.: 3.875 inch Mud Rotary (Tricone)

SAUPUNO METHOD:

SPLIT SPQDN: 2.0 inch O.D./1.5 inch I.D. (SP)

SPLIT SPQDN: 3.0 inch Q.D./.375 inch I.D. <HD>

WATER LEVEL

TIME
DATE

CASNG DEPTH

NO.

PZ-113-AD

SHEET

3 OF

DHLLWC

START

TIC

11:03

DATE

4/26/95

FMSH
TIME

15:50

DATE

4/27/95

SURFACE CONDITIONS Paved road

SAMPLE NUMBER
AMD

DESaaPTION OF MATERIAL

(44.0-48.5 ft.) Conpact, dark yellowish
brown (10YR 4/2), nediun SAND, trace
coarse Sand, trace Fine Sand, NR, wet,
<SP>, (ALLUVIUM)

(48.5-49.5 ft.) Conpact, olive gray
<5Y 4/1), fine SAND, sone nediun Sand,
NR, wet, (SP), (ALLUVIUM)

(49.5-53.0 ft.) Conpact, olive gray
(5Y 4/1), nediun SAND, trace fine Sand,
trace coarse Sand and fine Gravel, trace
Silt, NR, wet, (SP), (ALLUVIUM)

(406.9) 53.0
(53.0-61.5 ft.) Conpact, olive gray
(5Y 4/1), nediun SAND, little Sand, trace
fine Gravel, trace fine Sand and Silt,
NR, wet, (SW), (ALLUVIUM)

SP

©

REMARKS

2
ce.

u
z

O
O

O

IJ

CJ

(T.
cr-

o
UJ

3

CO
ro
n
v
<7>



LAIDLAW WASTE SYSTEMS INC.
SOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAW/DUa RI-FS/MQ
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING; 1069833.33
DATUM EASTING^ 515759.85 ELEVATION 459.9

OMUJNO METHOD:

0.0-40.0 Ft.: 4.25 inch I.D. Hollow Stem Auger

40.0-108.3 Ft.; 3.875 inch Mud Rotary (Tricone)

SAMPUNO METHOD:

SPLIT SPOON. 2.0 inch D.D./1.5 inch I.D. <SP>

SPLIT SPOON: 3.0 inch D.D./.375 inch I.D. (HD)

WATER LEVEL

me
DATE

CASMG DEPTH

BORMG NO.

PZ-113-AD

SHEET

OF

DRILLING

START
THE

11:03

DATE

4/26/95

FNSH
TME

15:50

DATE

4/27/95

DOLL RK CME 75 - TRUCK MOUNT SURFACE CONOmONS Paved road

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER 140

If SAMPLE NUMBER
AND

OF MATERW.
REMARKS

61

62

— 64

65

66

67

~69

~71

74

10
20
27
45

0.9-
IF

(43X)

2.0'
<60X)

1.7"

7
20
25
28

10
15
26
26

8
10
14
22

0.9'

1.4'

1.2'

Zff
<60V.)

(53.0-61.5 Ft.) Conpact, olive gray
<5Y 4/1), nediun SAND, little Sand, trace
Fine Gravel, trace Fine Sand and Silt,
NR, wet, CSV), (ALLUVIUM)

(398.4) 61.5
(61.5-65.0 Ft.) Conpact, dark greenish
gray (5GY 4/1), >95/C Fine to nediun
grained subrounded SAND, <5X. Silt, NR,
saturated, (SP), (ALLUVIUM), grades Finer

(65.0-92.0 Ft.) Conpact to very dense,
dark greenish gray (5GY 4/1), 75X Fine
SAND, 20X nediun Sand, 5X Silt, NR,
saturated, (SP), (ALLUVIUM)



ffffffBffffF SOIL BO^THOLE LOG
LAIDLAW WASTE SYSTEMS MC.

1 SfTE NAME AND LOCATION

LAIDLAW/
WEST L*

OPERA

NORTHING; 106923:
DATUM EASTING^ 515759.8

ORMJNG METHOD: BORMO NO.

0.0-40.0 ft.; 4.35 inch I.D. Hollow Sten Auger PZ— 113— AD

40.0-108.3 ft.' 3.875 inch Mud Rotary (Tricone) SHEET

SAMPUNO METHOD: 5 OF 7

„ SPLIT SPOON: a.O inch O.D./1.5 inch I.D. (SP) DRftlMG

\KC LANDFILL SPLIT SPOON: 3.0 inch O.D./.375 inch I.D. <HD> START FIMSH

«-t UNH a WATER IEVO. ™E ^«^

TJUE 11:03 15:50

DATE WTC DATE

533 ELfVATX* 459.9 CASWG DEPTH ^6/95 4/27/95

DMLL RIG CME 75 - TRUCK MOUNT SURFACE CONOmONS Paved road

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER 140

|

r~76

f:
z~79

^-80

E~81

I~82

5~83

~64

I~85

I~86

— 87

t-88

F-89

o D

Is

17
35
35
36

17
as
34
39

aa
28
28
31

15
24
24
36

ao
48
48
60

12
a4
34
38

18
aa
33
50*

48
50

i
i.r
2.0-

(33X)

1.8'
?V

C90X)

»
C63X)

&
(60U

1.5'
Fo7

C73Z)

1.0'
2^

(SOX)

i.a-
2.0'
C60»

0.6'
Sa7

(73X)

!
R SAMPLE NUMBER
K *»*
D OESCRPT10N OF MATERIAL

(65.0-93.0 ft.) Conpact to very dense,
dark greenish gray <5GY 4/1), 75X fine
SAND, aOX nediun Sand, 5X. Silt, NR,
saturated, (SP), (ALLUVIUM)

-

1

HD

HD

(as)

SP

©

SP

©

HD

©

SP

(39)

SP

(30)

HD

®

—

—

REMARKS



LAIDLAW WASTE SYSTEMS INC.
fHlOLSOIL BOREHOLE LOG

LAIDLAW/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1069233.33
DATUM EASTING: 515759.85 ELEVATION 459.9

OHUJNO METHOD:

0.0-40.0 ft.: 4.25 inch I.D. Hollow Sten Auger

40.0-108.3 Ft.: 3.875 inch Mud Rotary (Tricone)

SAMPUNO METHOD:

SPLIT SPOON' 2.0 inch Q.D./1.5 inch I.D. (SP)

SPLIT SPOON: 3.0 inch O.D./.375 inch I.D. <HD>

WATER LEVEL

TIME

DATE

CASMG DEPTH

BORNG NO.

PZ-113-AD

SHEET

6 OF

z
en

DOLLING

START

THE

11:03

DATE

4/36/95

TIME

15:50

DATE

4/27/95 a:

o
o
o

tz.
a

OWLL RIG CME 75 - TRUCK MOUNT SURFACE COMOmONS Paved road

ANGLE VERTICAL BEARMC NA

SAMPLE HAMMER 140

SAMPLE NUMBER
AND

OESCRFTIOM OF MATEHAL
REMARKS

91

— 92

(65.0-92.0 Ft.) Compact to very dense,
dark greenish gray C5GY 4/1), 75X. Fine
SAND, SO'/, nediun Sand, 5X Silt, NR,
saturated, (SP), (ALLUVIUM)

(367.9) 92.0
(92.0-108.3 Ft.) Dense, dark greenish
gray (5GY 4/1), Fine to coarse subrounded
to well rounded SAND, NR, saturated,
<SV), (ALLUVIUM)

10
15
20
22

i.o-
1.0'

:ioox)

O

Q

1

9
13
17
23

o
<
Kl

-104 0.6'
Fo7

(XX)

m



aaffBffffF SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 STTE NAME AMD LOCATION

\

LAIDLAV.
WEST I

QPER/

NORTHING: 10693:
OATUU EASTING: 515759.

ORUMO METHOD: BORMC NO.

0.0-40.0 ft.: 4.35 inch I.D. Hollow Sten Auger PZ— 113— AD

40.0-108.3 Ft.: 3.875 inch Mud Rotary (Tricone) SHEET

SAMPLING METHOD: 7 Of 7

rau" r?i r—na SPLIT SPOON. 2.0 inch O.D./I.S inch I.D. <SP> DRLUNG
AKE LANDFILL SPLIT SPOON! 3.0 inch O.DV.375 inch I.D. <HD> START FWBH

«LLUNI. 2 «TERLE«a THE T.ME

Jgg 11:03 15:50

DATE OWE DATE

85 ELEVATBN 459.9 C*»C DEPTH «'*&'« ^^/95

DRILL RtC CHE 75 - TRUCK MOUNT SURFACE CONDITIONS Paved road

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER HO

1

5-106

h7
F-108

5-109

5-110

Z~111

IT112

5-113

~1U

5-115

5-116

5-117

E-118

^IIQ

is i!
"• • • '
' \*.

f ' * •
• ."; »
* ••* • ".
*". " v

'••• \
k -. •"".* *
" V.

i ;. " ••
" '»•".
* • ••'
"^ * •

• • *• v

& SAMPLE NUMBER
K AND
Q DESCnPTKIN OF MATERML

(92.0-108.3 ft.) Dense, dark greenish
gray <5GY 4/1), fine to coarse subrounded
to well rounded SAND. NR, saturated.

— J CSV), (ALLUVIUM)

(351.6) 108.3
End of Soil Borehole Log at 108.3 ft.

See PZ-113-AD Record of Drillhole for
rock descriptions

I

SP

(34)

—

REMARKS

•z.a:

o
o
o

a:
a

V.
<X.
u.I

CK
LJ

-J
z

II

03
ru

•: LU
O 2

CQ



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

kIT-a

- 112

- 114

- 118

- 118

»
- 120

- 122

- 124

• 126

>
- 128

ROCK TYPE

DESCRIPTION

0.0-1 14.6 ft
See Soil Borehole Log
PZ-113-AD

345.40
114.6-120.2 ft. "«•«>
Fresh, thickly to medium
bedded, light olive gray
(5Y 6/1). very fine grained,
medium strong LIMESTONE,
(ST. LOUIS FORMATION)
Trace fossils, trace silicious
zones

117.1-1 18.5 ft.
Increase grain size and clay
fraction, medium light gray
(N6)

118.5-120.0 ft.
Medium light gray (N6) to
light gray (NT)

120.2-142.3 ft
Fresh, medium bedded, light

grained strong ARGILLACEOUS
LIMESTONE, (ST. LOUIS
FORMATION)
Scattered 1 in. thick chert

G
R

A
P

H
IC

 L
O

G

"T"
i

'

-^

,1

-^ —

~T~

—r—

i

•̂ECORD OF DRILLHOLE PZ-I 1 3-^H
Ba^^^PtTHOD: NX Core & water DATUfl̂ ^^C
DHILW^DATE: 5/9/95 COORDINATES N: 1069242.39
DRILL RIG: CME 75 AZIMUTH: 0

J-Jon PL-Planv P-Pofatwd Ft-FiOnd*
F-Ful C-Cimd K-Sluniktod Ct-Oiylnll ;
S-Sh» U-UndOitng SM-SmootM CH-CMonrt c
a-8*ddng ST-st«pp*d R-Ftou^ H-HMtod ^
f-eotmon 1- rrtgular VR-V BoooM GBf-Gfas* F*>d J

ELEV

DEPTH

345.40
114.60

34O.OO
120.00

R
U

N
 N

O

1

2

C
O

R
E

R
E

C
O

V
E

H
Y

eo 60
 

y

I

|

100 j:

OC Q

- if
5 S1

oo "• "•^ w c*» on

1
I
i3

DISCONTINUITY DATA ^

o o o•- n o

I

1

1

TYPE AND
SURFACE

DESCRIPTION

J.PL.SM

J.PL.R
J.PL.R

J.C.R.CL
J.C.R.CL

J.PL.R
J.PLR.CL

J.C.VR (3)

J.C.VR (2)

J.C.VR
J.ST.R (2)

Core Loss

J.PL.R (4)

J.PL.R (4)

J.PLSM

J.PL.R (3)
J.PL.R.CL

J.PLSM (5)

J.PLSM

J.PLSM

J.PLR

G
R

A
P

H
IC

LO
O

s
w

fR
 

L

DEPTH SCALE: 15 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON
DRILLER: D. MAHURIN DATE: 8/15/95

3 |s I
Q UJ Q |-z or z z
~ 5 - o

» O.

Bs £ oS

Sheet t of a

COLLAR ELEV: 460.0
6: 315778.37

INCLINATION: -90

z
__^ O

I <
~ Z NOTES
g g WATER LEVELS

Z O INSTRUMENTATION

§ nu
SS2 >-

0.0-1 14.5 ft
Borehole advanced using
9 7/8 in. diameter mud
rotary bit then 6 in.
casing sealed in borehole
with neat cement

5/9/95 ® 9:30
Began coring

5/9/95 @ 9:50
End of Run 1

1

i

Colder Associates



1 ^BpCORD OF DRILLHOLE PZ-113-̂ B
PROJECT: LAIDLAW/RI-FS B^̂ HrETHOO: NX Core 4 water OATO^PR.
PROJECT NO: 9*3-29*8 DHlHHGOATE: 5/9/95 COORDINATES N: 1069242.39

| LOCATION: BRIOGETON, MO DRILL RIG: CME 75 AZIMUTH: 0

i*
• 12B

- 130

- 132

- 134

»

- 136

• 138

- 140

• 142

'

POCK TYPE

DESCRIPTION

120 2-142 3 ft.
Fresh, medium bedded, light
olive gray (5Y 6/1), fine
grained, strong, ARGILLACEOUS
LIMESTONE (ST LOUIS
FORMATION)
Scattered 1 in. thick chert
nodules

134.2-134.8 ft.

Occasional stylolites present.
fine to medium grained

137.8-139.1 ft.
Silty Claystone interbedded
with Limestone

141. 4-142.3 ft.
Chen: zone

317.70

142.3-159.4 ft l«2-3°
Fresh, thickly bedded, light
olive gray (5Y 5/2) to pale
yellowish brown (10YR 6/2).
very fine grained, medium
strong. DOLOMrTIC LIMESTONE,
(SALEM FORMATION)
Scattered 1/2 in. -1 in. chert
nodules, vuggy

a
2
O

G
R

A
P

H
I

-i — •

i

i
i

i

i

-̂ ~

•V
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.CONTINUrrY DATA S

TYPE AND
SURFACE

DESCRIPTION

J.PL.R

B.PL.SM (4)

B.PL.SM

J.C.SM

J.I.R

J.PUR

B.I.R.CL

B.PLSM (3)

J.PL.SM
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DEPTH SCALE: 1:2 LOGGED: 0. AULOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON
DRILLER: D. MAHURIN DATE: 8/15/95
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Z 0 INSTRUMENTATION
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5/9/95 @ 11:00
End of Run 2
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5/9/95® 11:50 H
End of Run 3 1
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Inferred top of
SALEM FORMATION :
encountered

5/9/95 @ 12:40
End of Run 4
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^fcCORD OF DRILLHOLE PZ-1 1 3-S|̂
PROJECT: LAJDLAW/FU-FS BO^̂ ^PHOD: NX Core* water OATU^ Î
PROJECT NO: 9*3-2648 ORll̂ ^PvTE: 5/9/95 COORO^B
LOCATION: BFODGETON. MO DRILL RIG: CME 75 AZIMUTH: 0

Ptf

S

- 144

- 146

- 148

- ISO

»

- 152

- 154

- 156

• 158

- 180

ROCK TYPE

DESCRIPTION

142.3-159.4 ft.
Fresh, thtckty bedded, light
olive gray (5Y 5/2) to pale
yellowish brown (10YR 6/2),
very fine grained, medium
strong, DOLOMfTIC LIMESTONE.
(SALEM FORMATION)
Scattered 1/2 in. • 1 in.
chert nodules, vuggy

149.7-150.2 ft
Increased percentage of

150.2-150.7 ft
Chert zone

152 9-155 5 ft
Fresh, thickly bedded, medium
dark gray (N4), vf-f grained,
medium strong, LIMESTONE.
(SALEM FORMATION)

304.50

155.5-155.8 ft J53§8

medium dark gray (N4).
very weak. CLAYSTONE.
(SALEM FORMATION)
155.8-159.4 ft
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).

LIMESTONE with abundant chert
nodules
157.0-159.4 ft
Scattered chert nodules

30060
End of Record of Drillhole 1 59. 40
at 159.4 ft
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CONTINUITY DATA S

TYPE AND
SURFACE

DESCRIPTION

B.PL.SM (2)
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DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. T1LTON
DRILLER: 0. MAHURIN DATE: 6/15/95

k Short 3 of 3

1 COLLAR ELEV: 460.0
iN: 1069242.39 E: 513778.57
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WATER LEVELS

INSTRUMENTATION

5/9/95® 12:40
End of Run 4

5/9/95 @ 14:30
End of Run 5

5/9/95® 15:40
Ended coring
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LAIDLAW WASTE SYSTEMS INC
)REHOISOIL BOREHOLE LOG

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING; 1069418.88
DATUM EASTING; 516768.25 ELEVATION 449.8

OMLUNQ METHOD:

6.25 inch l.D. Hollo* Sten Auger

SAMPUNG METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch l.D. CSP)

SHELBY TUBE' 3.0 inch D.D./2 13/16 inch l.D. (SH)

WATER LEVEL

THE

DATE

CASMC DEPTH

BORNG Na
PZ-1U-AS

SHEET

OF

DROJUNG

START

TME

11:50

DATE

4/20/95

FMSH

TIME

12:40

DATE

4/80/95

DRLL FUG CME 75 SURFACE CONDITIONS Grassy

ANGLE -90- BEARMC NA

SAMPLE HAMMER 140 Ibs.

SAMPLE NUMBER
AMD

DESCRPT10M OF MATERIAL
REMARKS

I— 1

— 2

«
— 4

— 5

— o

— 7

— 8

— 9

—10

— 11

14

1.7'
2.0'

C83X)

1.3'

0.7-
2.0'

C3SX)

1.9'
2.0'

ISO'/.)

(0.0-2.0 ft.) Conpact, dark yellowish
brown (10YR 4/2), F-n SAND, sone clayey
Silt, NR, noist, (SM), (FILL) SP

©

(447.8) 2.0
(2.0-4.0 Ft.) Concrete, (FILL)

(445.8) 4.0
(4.0-6.0 ft.) Loose, moderate gray (N5X
noist, f-c subrounded SAND, sone clayey
Silt, (SM), (FILL), lower 0.3 ft. is
concrete

SP

©

(443.8) 6.0
(6.0-8.0 ft.) Soft to firn, nediun dark
gray (N4) to olive gray (5Y 4/1), clayey
SILT, sone fine and nediun Sand, trace
subrounded coarse Sand, (ML), (FILL)

SP

©

(441.8) 8.0
(8.0-12.0 ft.) Soft, greenish black
(5GY 2/1) to nediun gray (N5), silty
CLAY, little fine Sand, NR, noist, (CD.
(FILL)

(12.0-15.5 ft.) Firn, nediun dark gray
(N4), SILTY CLAY, little fine Sand, NR,
noiSt, (CD. (ALLUVIUM)

below 14.0 ft., grades sandier with depth



LAKH. AW WASTE SYSTEMS IMC.
SOIL BOREHOLE LOG

STTE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 3

NORTHING' 1069418.88
DATUM EASTING' 516768.35 ELEVATION 449.8

ORUJNO METHOD:

6.25 inch I.D. Hollow Sten Auger

SAUPUNO METHOD:

SPLIT SPQQN-. 2.0 inch D.D./1.5 inch I.D. <SP>

SHELBY TUBE' 3.0 inch D.D./2 13/16 ;nch I.D. (SH>

WATER LEVEL

TIME

DATE

CASMG DEPTH

BORMG NO.

PZ-1U-AS

SHEET

OF

DRUJNC

START

TME

11:50

DATE

4/20/95

HUGH

TIME

12'40

DATE

4/20/95

OWLL TO CMC 75 SURFACE CONDITIONS Grassy

ANCLE -90' BEAfflNG NA

SAMPLE HAMMER 140 Ikjs.

SAMPLE NUMBER
MB

DCSCnPTION OF MATERIAL
REMARKS

— 16

f—17

20

— 21

— 22

— 23

— 24

— 25

— 26

29

so-
TV
100X)

12'

(12.0-15.5 ft.) Firn, nediun dark gray
<N4), SILTY CLAY, little fine Sand, NR,
noist. (CD, (ALLUVIUM)

(15.5-17.4 ft.) Firn, nediun gray (N5),
SILTY CLAY, sonc f-n Sand, NR, noist to
wet. <CL), (ALLUVIUM), grades sandier

(432.4) 17.4
U7.4-18.5 ft.) Loose, nediun gray <N5).
f-n SAND, sone silty Clay, NR, wet, (SP),
(ALLUVIUM), grades sandier and coarser

(18.5-30.0 ft.) Loose to conpact, nediun
gray (N5), f-n SAND, trace fines, thin
layers of nica «l/4* thick), NR, noist,
(SP), (ALLUVIUM)

1.8'

\.y
zv

K632)

1.5'

8 23.7 ft., color changes to noderate
brown (SYR 4/4) and ncderate yellowish
brown (10YR 5/3)

03'
F57

CI3!C)

1.6'
TV

(80X1

6 29.1-29.6 ft., organics present, bits
of wood and grass



A
ffffiHSfffBF SOIL BOF?FlHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 STE NAME AND LOCATION

LAIDLAV
WEST I

OPER

NORTHING: 10694C
DATUM EASTING: 516755

ORUJNG METHOD: BORM6 NO.

4.25 inch I.D. Hollow Sten Auger PZ-115— SS

4.0 inch Tricone Bit with Bentonite SHEET

SAMPUNO METHOD: 1 OF l

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) DRUINC

.AKE LANDFILL SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. CSH> START

.«LL UNI, d WATER LEVEL ™C

•flm; 8:30

DATE DATE

35^ ELEVATION 450.6 C*aHO O0"™ 5/5/95

DRU. RKJ CME 75 - TRUCK MOUNT SURFACE CONDITIONS

FMSH

TIME

9:55

DATE

5/5/95

ANCLE -90- BEARMG NA

SAMPLE HAMMER

i
E~31

E~32

p-33

E~35

E~37

r~38

^-40

— 42

B 4 3

p-44

o D

Is

6
7
7
6

8
8
50/3'

i
1.0'
Fo7

1.0'
IT

1
£ SAMPLE NUMBER
« *">
Q DESCRPnON OF MATERM.

«

•

•

•

i (0.0-30.0 Ft.) No samples collected, see
m Soil Borehole Log PZ-114-AS For
P descriptions

(30.0-33.5 Ft.) Conpact, olive gray
(5Y 4/1), SILTY f-n SAND, wet, NR, (SM),
(ALLUVIUM)

(417.1) 33.5
End oF Soil Borehole Log at 33.5 Ft.

See PZ-115-SS Record oF Drillhole For
rock descriptions

1
SP

©

SP

(D

—

REMARKS

0.0-30.0 Ft.
Drilling
conducted with
4.25-inch
augers

Below 30.0 Ft.
Drilling
conducted with
nud rotary
techniques to
control heaving
sands.
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^^CORD OF DRILLHOLE PZ-115-|̂ ^ s»«t 1 * 4

PROJECT: LAIOLAW/RI-FS S^̂ ^BrHOD: NX Core & water OATÎ ^^B COLLAR ELEV: 450.6
PROJECT NO: 943-2848 OR^^KATE: 5/10/99 COOFl̂ PeS N: 1069408.54 E: 519755.35
LOCATION: BRIDGETON. MO ' ORILTRIG: CME 75 AZIMUTH: 0 INCLINATION: -90

1
S"

- 32

- 34

- 38

- 38

»
- 40

- 42

- 44

- 46

'

ROCK TYPE

DESCRIPTION

0.0-33.5 ft
See Soil Borehole Log
PZ-115-SS
33.5-38.0 ft
No samples collected

412.80
38.0-47.3 ft M 00
Fresh thickly bedded light
olive gray (5Y 6/1). very fine
grained, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)

40.0-41. 8 ft
Scattered silica zones and
veins

41.2-47.7 ft
Microcrystalline, pale
yellowish brown (10YR 6/2).
slightly weathered
41.8-42.8 and 43.6-47.3 ft
Layers of green clay and clay
filling around inplace pieces
of rock

47.7-49.0 ft
Slightly weathered, thickly
bedded, pale yellowish brown
(10YR 6/2). microcrystalline,
strong. DOLOMITIC LIMESTONE.
(ST. LOUIS FORMATION)
Vuggy (1 mm. to 5 mm. in
diameter), some vugs filled
with calcite or quartz
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>CONTINUrTY DATA ^

TYPE AND
SURFACE

DESCRIPTION

J.PL.VR (2)

J.PL.VR (3)

J.IR.VR (4)

J.PL.VR (2)

J.IR.VR (3)

J.IR.VR (7)

J.IR.VR (6)
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J,I.VR(7)
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NOTES
WATER LEVELS

INSTRUMENTATION

1

3/9/95
9 7/8 in. mud rotary ,
bit used to drill j
into bedrock then 6 in. j
steel casing grouted into _
borehole with neat cement ]

1
1

4

\

j

5/10/95 @ 8:30 j
Began drilling ,

\

5/10/95 @ 8:50 i
End of Run 1 _

1
j
.

i
jj
*

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY „
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON =ri GOldef ASSOCiatCS
DRILLER: D. MAHURIN DATE: 8/15/95



PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

CORD OF DRILLHOLE PZ-115-
HOO: NX Core & water

ATE: 5/10/93
DRILL RIG: CME 75

1069408.54

Sheet 2 of

COLLAR ELEV: 450.8
E: 518759.35

INCLINATION: -90

ROCK TYPE

DESCRIPTION

B.PL.SM

B.PL.SM (3)

J.PL.R.CL

J.PLSM

z
o

0 2§§
<•» *• i o

CC C £ fl

NOTES
WATER LEVELS

INSTRUMENTATION

- 48

- 50

- 54

- 56

- 58

60

- 62

48.8-43.9 ft
Claystone layers
49.0-50.2 ft.
Slightly weathered, thickly
bedded, pale yellowish brown
(10YR 6/2). microcrystalline,
medium strong, LIMESTONE,
(ST. LOUIS FORMATION)
Dolomite and clay zones,
vuggy
50.2-58.5 ft
Fresh, thickly bedded, pale
yellowish brown (10YR 6/2).
microcrystalline, medium
strong, LIMESTONE.
(ST. LOUIS FORMATION)
50.2-51.4 ft
Thin clay laminations within
rock visible but no pre-
ferential breaks or weak zones
are associated
53.0-55.1 ft
Thin clay laminations, healed
and unhealed bedding partings

55.1-55.4 ft
Highly weathered, extremely
weak Claystone zone
55.4-58.5 ft
Thin clay laminations and
healed bedding partings, trace
stylolites

58.5-64.6 ft
Fresh, thickly bedded, pale
yellowish brown (10YR 6/2),
very fine, medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Vuggy

5/10/95® 10:10
End of Run 2

5/10/95 ©11:45
End of Run 3

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B. TILTON
DATE: 6/15/95

Colder Associates



^KECORD OF DRILLHOLE PZ-115-|̂ ^ sn.* a of 4
PROJECT: LAIOLAW/RI-FS B^^^KTHOO: NX Corn & water DAT^^^B COLLAR ELEV: 450.8
PROJECT NO: 943-2848 D^B^ )̂ATE MO/95 COOR^^KS N: 1069408.54 E: 516795.39 1
LOCATION: BFflDGETON. MO ORIcCTlG: CME 75 AZIMUTH: 0 INCLINATION: -90

r
- 84

- 68

- 68

• 70

»

- 72

- 74

- 76

" 78

k
- 80

ROCK TYPE

DESCRIPTION

64 6-65.8 ft
Fresh, medium bedded, pale
yellowish brown (10YR 6/2),
fine grained, strong,
LIMESTONE (ST.LOUIS
FORMATION)
Scattered stylolites and
silica replacement of
stylolites
65.8-66.7 ft
Fresh, medium bedded, pale
yellowish brown (10YR 6/2).

ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Vuggy
66.7-69.7 ft

bedded, pale yellowish brown
(10YR 6/2). f-v« grained,
medium strong. LIMESTONE,
(ST. LOUIS FORMATION)
Zones of Claystone interbedded
(1/2 in. - 1 1/2 in.)

Fresh, medium bedded, pale
yellowish brown (10YR 6/2).
microcrystalline to fine
grained, strong. LIMESTONE,
(ST. LOUIS FORMATION)
69.7-75.7 ft

fossils

72.0-72.2 ft
Highly weathered, weak,
Claystone seam
72.2-73.3 ft
Scattered chert

7fi 5 h
Void filled with calcite

77.2-78.0 ft
«y

79.1-84.7 ft
Dolomite content increases,
slightty weathered
79.4-81.0 ft
Abundant stylolites

[ 
G

R
A

P
H

IC
 L

O
G

i .

-V-:
i •

-"i—1

1 :

I 1 !

-V

-\ — !

1
i,

1

'

i

-J-

I,
'
'

I

!

I •

f-T*—

p J

-^
1

J-Joint Pl-PUrw P-Pobh*d F*.F«Oacto ,-
F-Fa* C-Curv*d K-Sawra**d CL-Oay tnfi z
S-Stoar U-Unduli»ig SM-Smooth CH-CNorit* CC
&B*ddng ST-St«pp*d R- Rough H-H«at*d ^
F-Fotobon l-irregUv VR-V. Bougn QRFOav^ Fled K

ELEV

DEPTH

380.90
69.70

370.90
79.70

R
U

N
 N

O

4

5

6

C
O

R
E

R
E

C
O

V
E

R
Y

60 5°
 

E
too

100

100

>o "•

i
u.
cc

o»« *-

OIS

*gw

3|8!S\n «

i

4

1

1

.CONTINUITY DATA !£

TYPE AND
SURFACE

DESCRIPTION

J.IR.VR
J.C.SM

J.PL.VR

J.PL.VR

J.PL.SM

B.PL.R

B,PL,R,CL

J.PL.VR

J,IR,R

B.PL.SM (2)
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NOTES
WATER LEVELS

INSTRUMENTATION

5/10/95 @ 12:30
End of Run 4

5/10/95 @ 13:50
End of Run 5

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON GOldef ASSOCiatCS
DRILLER: D. MAHUP1N DATE: 6/15/99



1 ^BECORD OF DRILLHOLE PZ-115-J^
I PROJECT: LAIDLAW/RI-FS ^̂ ^H^THOO: NX Core & water DAT^ Î
I PROJECT NO: 943-2848 DJ^^VoATE: 5/10/95 COOn̂ B
| LOCATION: BRIDGETON. MO DRILWlG: CME 75 AZIMUTH:"

LJ

PR8
• 80

• 82

- 84

- 88

'

- 90

- 92

• 94

ROCK TYPE

DESCRIPTION

69 7-84 7 ft
Fresh, medium bedded, pale

microcrystalline to fine

(ST. LOUIS FORMATION)

84 2-84 7 ft
Abundant stylolites

365.90
End of Record of Drillhole 84. 70
at 84.7 ft
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TYPE AND
SURFACE

DESCRIPTION
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WATER LEVELS
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5/10/95 @ 15:00
End of coring
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DEPTH SCALE: 1:2 LOGGED: D. ALLOWAV
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. T1LTON GOIdef ASSOCiatOS
DRILLER: D. MAHURIN DATE. 8/15/95
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LAIDLAW WASTE SYSTEMS INC.

1 STTE NAME AND LOCATION

LAIDLAV/QU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1066410.38
DATUM EASTING: 515843.88 ELEVATION 483.1

OWU. RIG CMC 75 - TRUCK MQUNT

ANGLE BEARMG

SAMPLE HAMMER

|

•™» \

f:
"" 3

3- 6

.^_ 7

5- a

_ A

I~10

— 12

jr-13

F-14

sQ

1$

5
6
4
5

2
2
4
5

3
3
5
5

3
5
8
9

7
a
8
9

5
8
9
10

6
7
7
6

i s
0.9'
2.0'

[43XJ

0.7'
2.0'

G3XJ

1.5'
2V

C73X)

1.7-
ZV

C83X>

1.6'
8.0'

(SOX.)

&
<60X>

1.3-
sF

C65V.)

SOIL BO^THOLE LOG
OROUNO METHOD: 80RWO NO.

6.25 inch I.D. Hollow Stem Auger PZ— 116-SS

SHEET

SAMPUNO METHOD: 1 OF 3

SPLIT SPOON' 8.0 inch O.D./1.5 inch I.D. (SP) DfBLLWG

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH> START FJNBH

WATER LEVEL T** ^^
TB^ 12-45 15:00

DATE DATE DATE

CASMQ DEPTH 6/5/95 6/5/95

SURFACE CONDITIONS Edge of haul road and flat fill area.

6 SAMPLE NUMBER
K AND
D OESCRFnON OF MATERWL

(0.0-1.0 ft.) No samples collected,
gravel i~oad base encountered

(482.P 1.0
(1.0-5.0 ft.) Stiff, dark yellowish brown
(10YR 4/2X CLAYEY SILT, trace Gravel,
WR, danp, (ML). (FILL)

(5.0-15.0 ft.) Loose, noderate yellowish
brown (10YR 5/4), thinly laminated, SILT,
SR, (ML), (LOESS)

@ 7.0 ft., color changes to nottled pale
yellowish brown (10YR 6/2) to noderate
yellowish brown (10YR 5/4), and silt
becones conpact

8 11.0 ft., color is predominantly pale
yellowish brown (10YR 6/2)

t

SP

©

SP

(D

SP

(D

SP

©

SP

©

SP

©

SP

©

—

__

REMARKS



LAIDLAW WASTE SYSTEMS INC.
SOIL BOm?HOLHOLE LOG

RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1066410.38
DATUM EASTING^ 515843.88 ELEVATION 483.1

ORUJNQ METHOD:

6.25 inch I.D. Hollow Stem Auger

SAMPUNO METHOD:

SPLIT SPOON. a.O inch O.D./1.5 .nch I.D. (SP)

SHELBY TUBE; 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVO.

TIME

DATE

CASM6 DEPTH

BORMG NO.

PZ-116-SS

SHEET

2 OF 3

ORLLMG

START

TME

12:45

DATE

6/5/95

FMSH

TIME

15:00

DATE

6/5/95

OWLL MC CME 75 - TRUCK MOUNT SURFACE CONDITIONS Edge of haul road and flat fill area.

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCfOPnON OF MATERM.
REMARKS

16

17

19

— 20

— 21

— 22

— 23

— 24

25

— 26

8
14
22
14

1.6'
2.0'

(SOU

so-
ro7

:ioox:

2.0'
rr

2.0'

C15.0-22.8 ft.) Conpact, pale yellowish
brown (10YR 6/2), SILT, SR-NR, danp,
(ML), <LOESS)

(460.3) 22.8
(22.8-24.2 ft.) Conpact, moderate
yellowish brown (10YR 5/4), SILTY fine
SAND, WR, danp, (SM), (ALLUVIUM)

(458.9) 24.2
(24.2-25.6 ft.) Conpact, nediun gray
(N5), SILT, trace iron oxide staining,
NR, noist, (ML), (LOESS)

(457.5) 25.6
(25.6-27.0 ft.) Dense, pale yellowish
brown (10YR 6/2), fine SAND, trace Silt,
NR, danp (SP), (ALLUVIUM)

(456.1) 27.0
(27.0-28.0 ft.) Conpact, nediun gray
(N5X SILT, NR, noist, (ML), (ALLUVIUM)

(455-1) 28.0
(28.0-32.0 ft.) Conpact, nediun light
gray (N6), fine SAND, trace Silt, NR,
noist, (SP)



_
aa00oa& SOIL BOODLE LOG
LAIDLAW WASTE SYSTEMS INC.

SfTE NAME AND LOCATION

LAIDLAV.
VEST I

ORES'

NORTHING: 106641
DATUM EASTING^ 515843

ORUJNO METHOD: BORING NO.

6.25 inch I.D. Hollo* Sten Auger PZ— 116— SS

SHEET

SAMPLING METHOD: 3 Qp 3

SPLIT SPOON: 8.0 inch O.D./1.5 inch I.D. <SP> DRILLING

AKE LANDFILL SHELBY TUBD 3.0 inch O.D./8 13/16 inch I.D. (SH) START FINBH

>BLL UN1I a WATER LEVa TME TWE

Tdf 12:45 15:00

DATE DATE DATE

88S ELEVATON 483.1 CASNG DEPTH 6/5/95 6/5/95

ORLL RKJ CME 75 - TRUCK MOUNT SURFACE CONDITIONS Edge of haul road and flat fill area.

ANGLE BEARMG

SAMPLE HAMMER

1

r~31

I-
i"34

r-35

E"36

z~37

3-38

r-39

r~40

r~41

i"42

r43

F-44

*9«c

is

15
50/5'

\
0.5'
1.0'

C3(K>

!
ft SAMPLE NUMBER

K AND

O OESCRFDON OF MATERIM.

k C28.0-32.0 ft.) Conpact, nediun light
§ gray CN6>, fine SAND, trace S.lt, NR,
T noiSt. <SP)
|~ • 8 30.8 ft., sone black organic naterial
p in sand

1 6 31.5 ft., gravel size pieces of
1 Lir\o5tone ;n 5and. *ater encountered at

\31.0 ft., on top of bedrock <451.1) 32.0/

End of Soil Borehole Log at 32.0 ft.

See PZ-116-SS Record of Drillhole for
rock descriptions

1

SP

©

SP

©

—

—

REMARKS



PROJECT: LAIDUW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

CORD OF DRILLHOLE PZ-116-S,
ICO: NX Core & water

,TE: 8/5/95-6/14/85
CME 75

1066410.28

Sheet 1 of 9

COLLAR ELEV: 483.1
E: 515843.88

INCUNAT1ON: -90

ROCK TYPE

DESCRIPTION

J-Joint
F-Fajfl
S-Srw*

PL-Plvur P-Poltfwd
C-CuvM K-SftvakMd CL-Oiy Inft
U-UndubUng SM-Smooffi CH-CHontt
ST-steppwl R-Rough H-H>^d
Mn.gJar VR-V. Routfi QRF-Qrjwl Fi»d

ELEV

DEPTH
(FT) = "•0* <oo •-

DISCONTlNurrY DATA

185 8
s s

TYPE AND
SURFACE

DESCRIPTION

i 2
UJ Q

in » rt M \crircCE i

If

II
NOTES

WATER LEVELS
INSTRUMENTATION

- 32
0.0-32.0 ft
See Soil Borehole Log
PZ-116-SS
32.0-33.4 ft
No samples collected

44970

- 34

- 38

- 38

- 46

33.4-€0.2fL 33.40
Fresh, thickly laminated.
light olive gray (5Y 6/1),
very fine grained, medium
strong. LIMESTONE, (ST. LOUIS
FORMATION)
Occasional 0.5 - 2 mm. pyrite
grains, weathered and grading
into fresh at depth

ROD of Run 1 was
unassesable due to
uncertainty in fracture
origin. Drill bit
was worn, poor
quality recovery

36.00

446.20
38.90

37.6-38.7 ft.
Stiff, Clay layer, light olive
gray (5Y 6/1)

445.50
3760

444.40
38.70

J.I.R.Fe

J.I.R

43.2-43.4 ft
Very stiff. Clay layer, light
olive gray (5Y6/1)

45.1-45.3 ft
Soft Clay layer

42.20

43990
43970
43.40

43.20

44.90

43790
45.30

438.90
46.2-48.0 ft *8 20
Highly weathered, thinly
bedded, medium light gray
(N6), fine grained, weak.
BRECCIATEO LIMESTONE in
medium bluish gray
(5B 5/1). clay matrix,
(COLLAPSE ZONE)

435.10
48.00

J.I.R (3)

J.PL.R

J.PLR.CL

J.I.R

J.I.R

J.I.RCL

6/8/95® 13:10
Began Run 4

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: E. SWANSON
CHECKED: B. TILTON
DATE: 7/12/95

--= Colder Associates



^KCORD OF DRILLHOLE PZ-116-S^^ she* 2 « •
PROJECT: LAIDLAW/HI-FS B^^^^VrHOO: NX Core & water OATU^^^V COLLAR ELEV: 483.1
PROJECT NO: 943-2848 OR^BMATE: 8/5/95 -8/1 4/93 COOROT^KN: 106641028 E: 315843.88
LOCATION: BR1DGETON, MO ORILLRIG: CME 73 A2MUTH: 0 INCLINATION- -90

f8
- 48

- 50

- 52

• 54

»
- 58

- 58

- 60

• 82

•

POCK TYPE

DESCRIPTION

48.0-60.2 ft. *8.00
Fresh, thinly bedded, light
olive gray (5Y 6/1). micro-
crystalline, strong,
LIMESTONE. (ST. LOUIS

Stylolitic

42290
60.2-64.8 ft 60.20

very strong. DOLOMITE.
(SIT LOUIS FORMATION)

61 9-62 5 ft
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J-Jont PL-PKrw
F-Faut C-CtrvxJ
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F.Foianon l-lrr«gUar

ELEV

DEPTH
(FT1

43320
49.90

423 10
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R
U

N
 N

O

4

5

8

I
CO

RE
RE

CO
VE

RY

^

100

100

HQD

3000

T

1

I

f

>

f

K-StantOM CL-CKylnfl z Z
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1
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.CONTINUITY DATA £ «

TYPE AND
SURFACE

DESCRIPTION

J.I.R.CL

J.PUSM.Fe

J.PUR

J.U.R

J.PUR

J.PUR (3)

J.PUR.CL

J.C.R

J.PURCL

J.I.R

J.PUR.CL (2)
J.PUR

J.PUR.CL

J.PUR (3)

J.PUR (2)

J.I.R

J.I.R

J.PUR
J.PL.R.CL

J.PUR.CL
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NOTES
WATER LEVELS

INSTRUMENTATION
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DEPTH SCALE: 1:2 LOGGED: E. SWANSON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON Colder ASSOClatSS
DRILLER: 0. MAHURIN OATE. 7/12/95



^KCORD OF DRILLHOLE PZ-116-̂ ^ ShM< 3 «* e
PROJECT: LA1OLAW/W-FS Bt̂ ^^BrHOO: NX Core & water DATl̂ ^^B COLLAR ELEV: 483.1
PROJECT NO'. 943-2848 DR^^^BATE: 8/5/95-6/14/95 COOR^JPRN. 1066410.28 E: 515843.68
LOCATION: BfltOGETTON, MO DRILWra! CME 75 AZIMUTH: 0 INCLINATION: -90

fa

- 84

- 86

- 88

- 70

•
- 72

- 74

- 76

- 78

ROCK TYPE

DESCRIPTION

418.30
64.8-71. 2 ft. 84.80
Fresh, medium bedded, light
olive ray (5Y 6/1). very fine
grained, medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)

Fresh, medium bedded, light
olive gray (5Y 6/1), micro-
crystalline, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic
7Z6-73.0 ft

(<3 in. thick)

75. 1-75.8 ft ™™
Hard, Clay layer

407.30
75.80

G
R

A
P

H
IC

 L
O

G

-
i
r—

:

-J-

i

J-Jan PL-Ranar P-PobhKt F*-F»Onl*
F.F»Jt C-Cuv*d K-SfcvnkMd CL<3«ylnM
S-SJ-»« U-UndUxing SM-SnwoJi CH-CMont*
B-8Mdng ST-Snpp«) R-Routfi H-H.jrtd
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•CONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION

J.PL.R.CL

J.PUR.CL

J.PL.R.CL

J.PUR.CL
B.PL.R
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OEPTHSCALE: 1:2 LOGGED: E. SWANSON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TILTON GOIder ASSOCiatCS
DRILLER: D. MAHURIN DATE: 7/12/95



^KECORD OF DRILLHOLE PZ-116-̂ ^ Sh«« * of 9

PnOJECT: LAIDLAW/R1-FS B^̂ ^HTHOO: NX Core «, water DATt̂ ^^B COLLAR ELEV. 483.1
PROJECT NO: 943-2848 Oî ^BDATE: 6/5/99-8/14/99 COOFliaVEs N: 1068410.28 E: 919843.88
LOCATION: BRIDGETON, MO ORlCfflG: CME 75 AZIMUTH: 0 INCLINATION: -90k

- 80

• 82

• 84

I- 88

- 88

- 90

- 92

- 94

•- 98

ROCK TYPE

DESCRIPTION

72.4-87.0 ft

olive gray (SY 6/1), micro-
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic

82.2-83.3 ft

87.0-101.3 ft
Fresh, medium bedded, light
olive gray (5Y 6/1), very fine
crystalline, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
87 8-91 3 ft
Porous zone, open vugs
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TYPE AND
SURFACE

DESCRIPTION
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DEPTH SCALE: 1:2 LOGGED: E. SWANSON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: 8. TtLTON VjOlQCr ASSOClateS
DRILLER: D. MAHURIN DATE: 7/12/95



PROJECT: LAJDLAW/W-FS
PROJECT NO: 943-2848
LOCATION: BROGETON, MO

OF DRILLHOLE
NX Core & water
6/5/95-6/14/93 S N: 1066410.28

Dflil CME 75 AZIMUTH: 0

sh«t s o» 9
COLLAR ELEV: 483.1

E: 515643.88
INCLINATION: -90

*
I UJ

a

ROCK TYPE

DESCRIPTION

J-Jcxnt
F-F«*
S-Shur
B-B»**ig
F-Foboon

PL-Pbnar
C-Cuvwl
U-UndJrtng

MrnoUar

P-Pohhad
K-Slurald>d
SM-Smoolh
R-Rough
VR-V. Rougr

F«-F«Ox>ot
CL-Q«y Irtl
CH-CMoriu

ORFOavd Ffed

ELEV

DEPTH
(FT)

55i«s«0IT 00 -

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION

W
E

A
T
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O
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D
P

O
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30 15 30 «0

NOTES
WATER LEVELS

INSTRUMENTATION

- 96

• 98

• 100

- 102

- 108

- 110

V- 115

87.0-101.3 ft
Fresh, medium bedded, light
olive gray (5Y 6/1), very fine
crystalline, medium strong,
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)

101.3-106.3 ft
Fresh, tnickly bedded, light
brownish gray (5YH 6/1).
medium crystalline, medium
strong. LIMESTONE, (ST. LOUIS
FORMATION)

105.1-105.7 ft
Abundant thinly laminated,
shaley partings

106.3-108.8 ft
Fresh, thinly bedded, light
brownish gray (SYR 6/1), fine
crystalline, extremely strong,
SILICIFIED LIMESTONE.
(ST. LOUIS FORMATION)

108.8-135.5 ft
Fresh, medium bedded, light
olive gray (5Y 6/1). micro-
crystalline, medium strong to
strong, LIMESTONE
(ST. LOUIS FORMATION)
Stylolitic

383.10
100.00

10

378.80
106.30

12

8,PL,R,CL

B.PL.R.CL

J.PL.R

J.PL.R

J.PL.R (3)

J,PL,R,CL

J.PL.R.CL

J,I,R,SPUN

J.PL.R

J.I.R (2)

B.PL.SM

B.PL.SM

DEPTH SCALE: t:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: E. SWANSON
CHECKED: B. TILTON
DATE: 7/12/95

ASSOCIaiGS



^fiECORD OF DRILLHOLE PZ-116-|̂ ^ sn«et e ex 9
PROJECT: LAIOLAW/n-FS B^̂ ^HTHOO: NX Core & water OAT^^^B COLLAR ELEV: 483.1
PROJECT NO: 943-2848 DÎ ^̂ HATE. 6/5/95-8/14/95 COC ĴP?S N: 1066410.28 E: 515643.88
LOCATION: BHDGETON. MO DRlW^ CME 75 AZIMUTH: 0 INCLINATION: -90 i

1

0

- 112

• 114

- 116

• 118

'
h 120

- 122

- 124

• 126

th 128

ROCK TYPE

DESCRIPTION

108.8-135.SfL
Fresh, medium bedded, light
olive gray (5Y 6/1). micro-
crystalline, medium strong to
strong, LIMESTONE.
(ST. LOUIS FORMATION)
Stylolitic

121 .2-122.2 ft.
Argillaceous Limestone

@ 122 5 ft.
Very stiff, light olive gray
(5Y 6/1), Silt layer
(< 1/2 in thick)

124 7-127 Oft.
Limestone becomes fine to
medium crystalline

126.4-127.0 ft.
Moderately weathered zone
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TYPE AND
SURFACE

DESCRIPTION
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J.PLR (2)

J.PLR

J.I.R (2)

PLR (6)

J.I.R

B.I.R (3)

J.l.R (2)

J.I.R

J.I.SM

B.I.SM.CL

J.I.R

J.I.R

u

12 £
O 35

1

|

II
£ *

H
W

 
c
w
 

IN
U

tf
.

Rr
n»

H
4
 

S
T

R
E

N
G

T
H

R
2 

_
, 

IN
D

E
X

1
&
2
1

o
'ja

o

R
3

1
«

 
P

O
IN

T
 L

O
A

D
0

.3
0

0
fls

'O
Jk

 I
N

D
E

X
 (
p
s
l)

T
E

S
T

 O
R

IE
N

T
A

T
IO

N

NOTES
WATER LEVELS

INSTRUMENTATION

6/9/95 @ 14:30
Completed Run 13
6/14/95® 8:00
Began Run 4
Water level in open

prior to drilling

@ 120.3, 122.8, 123.3,
125.5 and 126.7 ft.
possible open intact
joints, (<5 breaks/in.)

DEPTH SCALE: 1:2 LOGGED: E. SWANSON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON Golder ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 7/12/95



J|KCORD OF DRILLHOLE PZ-116-̂ ^k SUM 7 * 9
PROJECT: LAIDLAW/FO-FS B^BBlrHOO: NX Cora & water OATuBBV COLLAR ELEV: 483.1
PROJECT NO: 943-2848 Offl̂ MWATE: 8/5/95-8/14/95 COOOS^fK N: 1068410.28 E: 515843.88
LOCATION: SRIDGETON, MO ORILWRT CME 75 AZIMUTH: 0 INCLINATION: -90
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ROCK TYPE

DESCRIPTION

108.8-135.5 ft.
Fresh, medium bedded, light
olive gray (5Y 6/1). micro-
crystalline, medium strong to
strong, LIMESTONE.
(ST. LOUIS FORMATION)
Stylolitic

134 9-135 7 ft

grained 3A7 gg

135.5-139.1 ft '3550
Fresh, thickly bedded, olive
gray (5Y 4/1). very fine
grained, medium strong,
ARGILLACEOUS LIMESTONE
(SALEM FORMATION)

139.1-141.8 ft
Fresh, thinly bedded, light
olive gray (5Y 6/1) fine

ARENACEOUS LIMESTONE
(SALEM FORMATION)
@ 139.6 ft
Very stiff, olive gray
(5Y 4/1), Silt layer

141.8-151.2 ft
Fresh, thinly bedded, light
olive gray (5Y 6/1), micro-
crystalline, medium strong
LIMESTONE, (SALEM
FORMATION)
Thin layers of glauconite
Clay, surrounding Limestone
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TYPE AND
SURFACE

DESCRIPTION
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NOTES

WATER LEVELS
INSTRUMENTATION

6/14/95® 9:10
Completed Run 14

133.0-133.5 ft.
Possible open intact
joints, highly broken
zone

©135.5 ft
Inferred top of Salem
Formation

6/14/95® 10:11
Completed Run 15

6/1 4/95® 11:00
Completed Run 16
Stopped short as bit
plugged, core loss in
highly broken rock

DEPTH SCALE: 1:2 LOGGED. E. SWANSON
DRILUNG CONTRACTOR: LAYNE-WESTERN CHECKED: B. T1LTON GOldef ASSOClatCS
DRILLER: 0. MAHURIN DATE: 7/12/95



PROJECT: LAJDLAVWR-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON. MO

CORD OF DRILLHOLE PZ-116-
NX Core & water
8/5/93 - 8/14/99

CME 75
1068410.28

AZMUTH

a a 9
COLLAR ELEV: 483.1

E: 919643.88
INCUNA1TON: -90

ROCK TYPE

DESCRIPTION

J-Jotnt
F-FaUt
S-Sh««r

PL -Planw
C-Ct/v»d
U-Undulattrtg
ST-St«pp*d
l.irr*gUv

P*Pobh*d
K-SBwntktod
SM-Smooti

F«-FtO»cte
CL-Ct*y intV
CH-CMont*

VR-V. Rough QRF-Qrav«l F**d
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DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

• 148

- 148

- 154

- 156

I- 160

141.8-151.2 ft
fresh, thinly bedded, light
olive gray (5Y6/1), micro-
crystalline, medium strong
LIMESTONE. (SALEM
FORMATION)
Thin layers of glauconite
Clay, surrounding Limestone
matrix
@ 144.7ft.
Vug with calcite crystals
(<1/2in. dia.)
146.0-151.2 ft.
Limestone becomes
argillaceous

151.2-162.5 ft.
Fresh, thinly bedded, olive
gray (5Y 4/1). fine
crystalline, medium strong,
FOSSILIFEROUS LIMESTONE.
(SALEM FORMATION)
Thinly laminated, shaley
partings common, some chert
nodules (<2 in. dia.)

154.5-155.2 ft
Limestone becomes
argillaceous

157.5-162.5 ft.
Abundant chert zones
(<2 in. thick)

144.00

329.10

18

B.U.aCL

J.I.R (2)

J.I.R (3)
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J.I.R

J.I.R (2)

B.PL.SM.CL

J.I.R (2)

B.I.SM

J.PL.SM

B.PL.SM

6/14/95 @ 12:00
End Run 17

@ 157.0 and 158.8ft
Possible open/intact
jonts, highly broken zone

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: E. SWANSON
CHECKED: B. TILTON
DATE: 7/12/95

ASSOCIatCS



^BECORD OF DRILLHOLE PZ-116-9^^ SN«* o <* a
PROJECT: LAIDLAW/R1-FS B^^^VTHOD: NX Core ft water OATt̂ ^ l̂ COLLAR ELEV: 483.1
PROJECT NO: 943-2648 D^^^BATE: 6/5/95 -6/1 4/9S COofl̂ B^SN: 106841O.28 E: 51584388
LOCATION: BRIDQETON, MO OFUBPW: CME 75 AZIMUTH: 0 INCLINATION: -00
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FCCKTYPE

DESCRIPTION

151.2-162.5 ft
Fresh thinly bedded olive
gray (5Y 4/1). fine
crystalline, medium strong,
FOSSILIFEROUS LIMESTONE.
(SALEM FORMATION)
Thinly laminated, shaley
partings common, some chert
nodules (<2 in. dia)

320.80

End of Record of Drillhole 182-S°
at 162.5 ft
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DEPTH SCALE: 1:2 LOGGED: E. SWANSON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON
DRILLER: D. MAHUflIN DATE: 7/12/93
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NOTES
WATER LEVELS

INSTRUMENTATION

6/14/95 @ 13:25
End Run 18
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LAIDLAW WASTE SYSTEMS INC.

SffE NAME AND LOCATION

^

LA1DLAV/1
WEST LAK

OPERAS

NORTHING: 1068496.
DATUM EASTING: 516972.30

ORLLMQ METHOD:

4.25 inch I.D. Hollow Sten Auger

SAMPLMO METHOD:

_E LOG
BORMO HO.

PZ-200-SS
SHEET

1 OF 2

., _ SPLIT SPOON! 2.0 inch O.D./1.5 inch I.D. (SP) DRUJNC

(E LANDFILL SHELBY TUBE' 3.0 inch O.D./2 13/16 inch

- tUNl lc: WATER LEVEL

THE

DATE

ELEVATION 4836 CfSHO ^P™

DRU. RIG CME 75 - TRUCK MOUNT SURFACE CONOtTIONS

I.D. (SH) START FMSH

TIC TIME

10:56 14:05

DATE DATE

2/10/95 2/10/95

ANCLE BEARMO

SAMPLE HAMMER
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£ ' SAMPLE NUMBER

' fjj OESCRPnON OF MATERM.

1 (481.6) 2.0

:
\

i
(2.0-8.1 ft.) Very stiff, dark yellowish
brown (10YR 4/2), homogenous, CLAYEY
SILT, NR, moist, (CL-ML), (LOESS)

(8.1-16.5 ft.) Stiff to very stiff, light
olive gray (5Y 6/1) to light brown
(SYR 5/6), homogenous, mottled CLAYEY
SILT, NR, damp, (CL-ML), (LOESS)
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ffffff/Sfffi
LAIDLAW WA8TE SYSTEMS INC.

SOIL LOG
STE NAME AND LOCATION

LAIDLAV/OU8 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 8

NORTHING: 1068496.19
DATUM EASTING^ 516978.30 ELEVATION 4836

DMLUNG METHOD:

4.25 inch I.D. Hollow Stem Auger

SAMPUNO METHOD:

SPLIT SPOON. 8.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch O.D./8 13/16 inch I.D. (SH)

WATER l£VEL

TME

DATE

CASMC DEPTH

BOMNG NO.

PZ-200-SS

SHEET

DRILLING

START

TME

10:56

DATE

3/10/95

RUSH

TIME

14:05

Z
>-

DATE

8/10/95

OfBU. WO CUE 75 - TRUCK MOUNT SURFACE CONDITIONS
O
O

O

CC.
O

ANGLE 8EARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRPDON OF MATERM.
REMARKS

16

— 19

~22

~23

~24
8
14
26
38

14
33
40/4'

1.3'

2^
C7SX)

1.3'

0.0'

1.2-
a-o7

(60X)

0.7'

<8.1-16.5 ft.) Stiff to very stiff, tight
olive gray <5Y 6/1) to light brown
(5YR 5/6), homogenous, nottled CLAYEY
SILT, NR, danp, CCL-ML), (LOESS)

(16.5-19.7 ft.) Stiff, light olive gray
(5Y 6/1) to moderate brown (SYR 4/4),
homogenous, mottled CLAYEY SILT, NR,
moist, (CL-ML), (LOESS)

c*
IdJ
x

(463.9) 19.7
(19.7-20.5 ft.) Compact, moderate
yellowish brown (10YR 5/4), homogenous,
fine SAND, trace Silt, NR, dry, (SH),

UALLUVIUM) (463.1)
(80.5-85.5 ft.) Very stiff, light olive
gray (5Y 6/1) to light brown (SYR 5/6),
stratified, CLAYEY SILT, nottled with
black manganese stains, NR, moist,
(CL-ML), (ALLUVIUM)

3

6 84.3 ft., <1 inch fine sand lenses

(458.1) 85.5

(85.5-37.6 ft.) Dense, light brown
(SYR 5/6), stratified, fine SAND, NR,
dry, (SP), (ALLUVIUM)

6 87.3 ft.. (1 inch clayey silt lenses (456.3) 87.3

CD
ai

End of Soil Borehole Log at 87.3 ft.

See PZ-800-SS Record of Drillhole for
rock descriptions

8/10/95 - 14:05
Finish drilling
at 87.3 ft., -
hit bedrock

End of soil
borehole at
87.3 ft.
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^ACORD OF DRILLHOLE PZ-200-^^^ sh«, , of a
PROJECT: LAIDLAW/RI-FS BC^̂ ^HrrHOO: NX com & water OATUM^^^T COLLAR ELEV: 483.81
PROJECT NO: 843-2848 ORILURfjDATE: 2/10/95 -Z/13/93 COORDINATES N: 1068486.2 E: 516872.2
LOCATION: BFUDGETON. MO DRILL RIG: CME 75 AZIMUTH: 0 INCUNATION: -80
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ROCK TYPE

DESCRIPTION

0.0-27.3 ft.
See Soil Borehole Log
PZ-200-SS

456.31
27.3-44.5 ft 27.30

(SY 6/1), medium crystalline,
weak, LIMESTONE.
(ST. LOUIS FORMATION)
Stylolitic, iron staining,
caJcite mineralization, 1 in.
clay parang at 30.1 ft
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TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

2/10/95® 16:12
Start Run 1
16:16 Stop-no
circulation, pull core,
Quit for the day at 16:30
2/11/95
Measure water level
in augers, dry to
27.0 ft

2/1 1/95® 10:50

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH OOlOGf ASSOClSteS
DRILLER: D. MAHURIN DATE: 3/9/95



PROJECT: LAIOLAW/W-FS
PROJECT NO: 043-2848
LOCATION: BHDGETON. MO

CORD OF DRILLHOLE PZ-200-
DATUIHOD: NX core & water

2/10/95-2/13/95
DRILL RIG: CME 75

^SN:
AZIMUTH. 3

1068496.2

Sheet 2 o< 8

COLLAR ELEV: 483.61
E: 316972.2

INCLINATION: -80

ROCK TYPE

DESCRIPTION

J l̂ont

S-sruv
B-Bidong
F-Fokaoon

PL-Plarur
C-Cumd
U-Undulatrg
ST-St«pp«a

P-Potohtd F»-F« Oxxto
K-seuntidtd CL-Oiy ima
SM-Smooffi CH-CHonu
R-Rough H-H«altd
VH-V. Rough
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DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION m v «t N I(rcccccr \
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NOTES
WATER LEVELS

INSTRUMENTATION

• 32
27.3-44.5 ft.
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1), medium crystalline,
weak. LIMESTONE.
(ST. LOUIS FORMATION)

- 34

- 38

- 42

44.5-68.7 ft
Fresh, medium bedded, light
olive gray (5Y 6/1). medium
crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

- 46

"

40.10

jii

s

J.ST.R
J.I.R-calcrte

1 J,PL.R-open
1 J.PL.R

J.I.R-open
J.I.R (4)

J.C.R
J.PL.SM (2)

J.C.R-CL
J.C.R

J.I.R

J.PL.R

J.C.R-CL

J.I.R.CL (2)

J.I.R-open

J.I.R-CL (2)

J.I.R (2)

J,PL,R-open

J.PL.SM

J.PLR (2)

J.I.R-CL (2)

J,PL,SM-open

J.I.R (2)

J.I.R (3)

J,I.R-CL-open (5)

J,I.R(2)

J.PL.SM-open (3)

J.I.R

J.PLR-open

J.I.R (2)

J.I.R

J.I.R-open

J.I.R (2)

J.I.R-CL

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: J MILLER
CHECKED: R. BOOTH
DATE. 3/9/95
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PROJECT: LAJDLAW/RI-F9
PROJECT NO: 943-2848
LOCATION: BHIOGETON, MO

ORD OF DRILLHOLE PZ-200-
HOD: NX core & water

OHILDIWfJATE: 2/10/93 -2/13/93
DRILL RIG: CME 75

OATTJI
CCCRCI
AZIMUTH:

1068436.2

Sheet 3 of e

COLLAR ELEV: 483.61
E: 91697Z2

INCLINATION: -90

»nfl
UJ
o

• 48

- 50

• 52

- 34

»

- 58

- 58

• 60

- 62

- 84

ROCK TYPE

DESCRIPTION

44.5-68.7 ft.
Fresh, medium bedded, light
olive gray (SY 6/1), medium

LIMESTONE (ST LOUIS
FORMATION)

Argillaceous laminae, clay
partings, stylolitic.
brachiopod fossils

Argillaceous laminae, clay
partings, stylolitic,
brachiopods
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TYPE AND
SURFACE

DESCRIPTION

J.I.R

J.PUSM

J.PUSM

J.PUSM

J.PUSM

J.I.R

J.I.R

J.I.R

J.I.R-CL (3)

J.I.R (2)

J.PUSM-open

J.PUSM-CL (3)

J.PUSM-CL (5)

J.PUR
J.PUR (2>
J.PUSM-CL (2)

J.PUR (2)
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J.PUR

J.PUSM
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH VJOldeT ASSOClateS
DRILLER: D. MAHURIN DATE: 3/9/93



ICORD OF DRILLHOLE PZ-200-J Sheet 4 of 8

1 PROJECT: LAIDLAW/fll-FS BOT^^^^THOD: NX core & water D/mjM^^F
PROJECT NO: 943-2848 OHILUrTOOATE: 2/10/95-2/13/95 COORDINATES N: 1068496.2
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0

11 i£ w

a-
Q

• 84

- 66

- 88

- 70

»

- 72

- 74

- 76

• 78

- 80

ROCK TYPE

DESCRIPTION

44.5-68.7 ft
Fresh, medium bedded, light

crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)

414.91
68.7-76.0 ft 68.70
Slightly weathered, thickly
bedded, light olive gray
(5Y 6/1), fine grained, medium
strong, ARENACEOUS
DOLOMITE. (ST. LOUIS
FORMATION)

Vuggy. fossiliferous

73 0-74 0 ft
Medium crystalline, non-vuggy

Chert at 74.2-74.5 ft.
fractured, solutionized
immediately below

407.61
76.0-78.5 ft 78.00
Fresh, thinly bedded, light
olive gray (5Y 5/2),
microcrystalline, medium
strong, LIMESTONE, (ST. LOUIS
FORMATION)

78.5-86.0 ft.
Fresh, thinly bedded,
yellowish gray (5Y 7/2)

ARGILLACEOUS LIMESTONE.
(ST LOUIS FORMATION)
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J-Joint PL-P!arw P-Pofefwd F«-F« O»d* .,
F-Fajfl C-CLTVWJ K-Slk«ntid«d CL-CUy infil z
S-Shtar U-Undutating SM-Smoo»^ CH-Oiorta £
B-B«ddng ST-Sttppod R- Rough H-H«J«J ^
F-FoUOon 1-ln-tgUar VR-V. Rou^ GRF-Gravtl F<l*d J
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DEPTH
(FT)
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TYPE AND
SURFACE

DESCRIPTION

J.PL.SM-CL

J.PL.SM-CL

J.I.R-open (2)

J.PL.SM-CL

J.PL.R

J.I.R-intact

J.I.R-intact

J.I.R

J.I.R-intact

J.I.R-intact

J.PL.SM

J.I.R

J.I.R

J.I.R

J.I.R

J.I.R (2)

J.I.R
J.C.R-CL

J,l,R-intact

J.I.SM-CL

J.I.R-CL
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COLLAR ELEV: 483.81
E: 518872.2

INCLINATION: -90

2
_ g

1 <
~ 2 NOTES
g £ WATER LEVELS
2 0 INSTRUMENTATION

o "
O rf» t—
« —

IT IT C

2/1 1/95® 16:30
Quit drilling for the day
at 68.6 ft after Run 5
2/12/95 @ 8:00
Begin coring Run 6

DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH UOlder ASSOClatCS
DRILLER: D. MAHURIN DATE- 3/9/95



PROJECT: LAIOLAW/FO-FS
PROJECT NO: 943-2848
LOCATION: BR1DGETON. MO

ORD OF DRILLHOLE PZ-200-
NX cor* & water

DRILUNGOATE: 2/10/9S -2/13/95
DRILL RIG: CME 75

DATUrv
COOROINSTES N:
AZIMUTH. 0

1068498.2

Sheet 5 of i

COLLAR ELEV: 483.61
E: 916972.2

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J Joint PL-Plarw P-Pobtwd F^F.OoO.
F-Fault C-Curv*d K-StnntitMd CL-Qaylnfl
S-Sh>ar U-UnoUating SM-Smoofi CH-CMont»
B-a*dtfng ST-Supp*d R-Rough H-Ht«bd
F-FollWn l-lrr«gUw VR-V. Rough QflF-Oravd Fitd

DEPTH
(FT)

ROD

oooo
»«J«nl

is.
DISCONTINUITY DATA

182
s s \

TYPE AND

SURFACE
DESCRIPTION

o «.1 a.
NOTES

WATER LEVELS
INSTRUMENTATION

- BO

- 82

• 84

- 88

- 90

92

• 94

- 98

78.5-86.0 ft.
Fresh, thinly bedded,
yellowish gray (5Y 7/2).
medium crystalline, weak,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)

86.0-92.0 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1),
microcrystalline. medium
strong, ARGILLACEOUS
LIMESTONE, (ST. LOUIS
FORMATION)

Stylolitic. breciated.
glauconite infillings
89.0-90.2 tl
Moderately weathered

92.0-98.7 ft
Fresh, thinly bedded, light
olive gray (5Y 6/1),
microcrystalline, medium
strong, ARENACEOUS
DOLOMITE. (ST. LOUIS
FORMATION)

92.00

88.70

389.91
93.70

J.I.R-CL

J.I.R

J.I.R
J.I.R-calcite

J.I.R

J.I.R

J.I.R

J.I.R

J.I.R

J.I.R-CL

J.I.R-CL

J.I.R-CL

J,l,R-CL-intact

J.PUSM

J.I.R-CL

J.I.R-CL

J.I.R

J.I.R-CL

J,PL,SM-CL(2)

J.PL.SM (2)

J.I.R

2/13/95 @ 12:53
Measure water level at
54.3 ft below ground
surface
2/14/95 @ 8:02
Measure water level at
69.5 ft below ground
surface
2/14/95® 17:15
Measure water level at
70.42 ft below ground
surface

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-wESTERN
DRILLER: D. MAHURIN

LOGGED: J. MILLER
CHECKED: R. BOOTH
DATE: 3/9/95

Colder Associates



^•CORD OF DRILLHOLE PZ-200-^^B sh«* a <* e
PROJECT: LAIDLAW/RI-FS BC^̂ HPrHOO: NX core & water OATuS^^F COLLAR ELEV: 483.61
PROJECT NO: 943-2848 DRILLING DATE: 2/10/95-2/13/95 COORDINATES N: 1068496.2 E: 316872.2
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -SO

^TCfri£
Q

• 98

- 98

- 100

- 102

»

- 104

- 108

- 108

• 110

- 112

ROCK TYPE

DESCRIPTION

92.0-98.7 ft.
Fresh, thinly bedded, light
olive gray (5V 6/1),
microcrystalline. medium
strong, ARENACEOUS
DOLOMITE. (ST. LOUIS
FORMATION)

384.91

End of Record of Drillhole 98-70
at 98.7 ft
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TYPE AND
SURFACE

DESCRIPTION

J.I.R

J.I.R-CL

J.I.R

J.I.R-CL

J.PLSM
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DEPTH SCALE: 1:2 LOGGED: J. MILLER
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH
DRILLER: 0. MAHURIN DATE: 3/9/95
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ffffffffffffF SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

LsfTE NAME AND LOCATION DWLLJNG METHOD: BORMG NO.

>

LA
WES

DF

NORTHING: 106
DATUM EASTING^ 516E

4.25 inch I.D. Hollow Sten Auger PZ-201-SS

SHEET

SAMPUNO METHOD: ' OF 3

IDLAU^PI FS^MD SPLIT SPDONl 2'° lnch °-Dyl-5 lnch ID- <SP5 DRttiWG

T LAKE LANDFILL SHELBY TUBE* 3.0 inch D.D./2 13/16 inch I.D. <SH> START FINISH

'LkABLL UN1I d WTER LEVEL ™IE TIME

•ny£ 8:30 10:30

DATE DATE DATE

jS" ELEVATION 478.0 CAS«C DEPTH 2/15/95 2/15/35

ORU. RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE BEARMG

SAMPLE HAMMER

1

^- 1

[;
^- 4

^- 5

3- 6

^- 7

_ _ _ . m

~ 9

E~1°

~ n

E~12

t-13

P~U

£&
«c

§5

2
2
3
3

2
2
4
5

1
2
3
3

1
2
3
4

2
4
3
4

1
2
2
2

1
1
1
2

1
1
2
3

I
2.0'
?F

:iOK)

1.3'
2.0'

(63X)

s.cr
2.0'

::oox>

2.0-
2"?
icox:

2.0'
2lF

:lMX)

2.0'
2.0'

:ioox)

2.0'
2^
loox:

2.0'
2.0'
1002)

tf ' SAMPLE NUMBER
\ a- AND
I q OESCRPTION OF MATERML

1 j (0.0-3.4 Ft.) F;rn, dark yellowish brown
1 J (10YR 4/2). CLAYEY SILT. NR. danp,
• 1 (CL-ML), (LDESS)

(3.4-17.4 ft.) Soft to firn, yellowish
1 brown (10YR 6/2), CLAYEY SILT, trace fine

I I" Sand, little iron staining and black
1 J organic nodules, NR. noist, (CL-ML),
II (LDESS)

I

SP

©

SP

©

SP

©

SP

©

SP

©

SP

©

SP

©
SP

®

—

REMARKS

Air monitoring
9:00

20X 02
0.0 ppn H2S
OX LEL
0.0 ppn PID

Air nonitoring
9:15

20X 02
0.0 ppn H2S
OX LEL
0.0 ppn PID



ffffffffffffi
LAIOLAW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG
.SITE NAME AND LOCATION

LAIDLAW\RI-FS\MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING^ 1067819.55
DATUM EASTING: 516863.06 ELEVATION 478.0

DRUJNG METHOD:

4.25 inch I.D. Hollo* Sten Auger

SAMPLING METHOD:

SPLIT SPOON: 2.0 inch D.D./I.5 inch I.D. (SP)

SHELBY TUBE> 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

TIME

DATE

CASMG DEPTH

PZ-201-SS

SHEET

2

OOUMG

START

THE

8:30

DATE

2/15/95

FINISH

TIME

10:30

DATE

2/15/95

ORSJ. RIG CUE 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE BEAHNG

SAMPLE HAMMER

SAMPLE mcai
AND

DESCnPTON OF MATERIAL
REMARKS

«t
17

18

— 19

— 20

— 21

— 22

— 23

— 24

— 25

— 26

29

1.3'
S.O'
:63X)

1.5-
2V
I75X)

1.2-
2.0'
I60X)

13
50/3'

1.7'
Zff
;832)

1.8'
SV

<<JOX)

(3.4-17.4 Ft.) SoFt to Firn, yellowish
brown <10YR 6/2), CLAYEY SILT, trace Fine
Sand, little iron staining and black
organic nodules, NR, noist, <CL-ML),
CLOESS)
6 15.5-16.0 Ft., CLAYEY SILT becones wet

:
<460.6> 17.4

(17.4-20.5 Ft.) Conpact, pale yellowish
brown OOYR 5/4), Fine SAND, little Silt,
NR, danp, <SP), (ALLUVIUM)

(457.5) 20.5
(20.5-30.0 Ft.) Firn to stiFF, olive gray
<5Y 4/1) to noderate yellowish brown
(10YR 5/4), laninated CLAYEY SILT, NR,
noist, (CL-ML), (LACUSTRINE)

8 23.7-24.0 Ft., nediun dark gray (N4),
SILTY Fine sand layer, danp, (SM)

6 24.8, 25.2, and 25.6 Ft., thin silty
Fine sand layers «1 inch,)

8 29.0 Ft., linestone rock encountered



m
aaaffffffF SOIL BORTHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

LsfTE NAME AND LOCATION

F

LAIDL
WEST I

DPER/

NORTHING: 106781
DATUM EASTING: 516862

DRtUJNG METHOD: BORMG NO.

4.25 inch I.E. Hollow Stem Auger PZ-201-SS

SHEET

SAMPUNQ METHOD: 3 & 3

SPLIT SPOON: 2.0 inch Q.D./1.5 inch I.D. (SP) DRUJNG

AKE LANDFILL SHELBY TUBE* 3.0 inch O.D./2 13/16 inch I.D. (SH) START FMSH

MJLL UN1I 2 WATER LEVEL ™E TIME

THE 8:30 10:30

DATE DATE DATE

oV ELEVATION 478.0 C*8** O0"™ 2/15/95 2/15/95

ORU. RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE BEARMG

SAMPLE HAMMER

I

h
Z~33

r~36

E~37

E~38

i~39

i~40

[-
F-44

SB

§3
10
12
6
6

50/51

1
1.5'
a.o-

0.3'
IF

(30U

!
C SAMPLE NUMBER
« AND
Q DESCRPTION OF MATERIAL

1
t j (30.0-30.7 ft.) Very stiff, nediun gray
LI (N4), CLAYEY SILT, sone fine Gravel.
U \ little fine to coarse Sand, NR, noist, r
11 \(CL-ML), (ALLUVIUM) (447.3) 30.7/
F 1 (30.7-32.0 ft.) Stiff, dark greenish gray
— 1 (5G 4/1), SILTY CLAY, trace fine sand,

1 contains pieces of weathered linestone,
Of NR-SR, danp, (CD, (ALLUVIUM)

1 (445.0) 33.0
End of Soil Borehole Log at 32.0 Ft.

See PZ-201-SS Record of Drillhole for
rock descriptions
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REMARKS

Air nonitoring
10=30
20X 02
0.0 ppn H2S
OX LEL
0.0 ppn PID
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PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BR1DGETON, MO

OF DRILLHOLE PZ-201-
NX Core & water

DRILTOOATE: 2/15/95
DRILL RIG: CME 75

1067819.55

st»et , <*
COLLAR ELEV: 481.05

E: 516882.08
INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Joim
F-FaJt
S-a-.ar

F-Folation

PL-Planar
C-CirvM
U-Undulatng
ST.SWppw
l-lrreguar

P-Potahx!
X-S»*n»M

R-Rouon
VR-V. RouflP

F»-F« OaO*
CL-Clay InM
CH-Cnk>nM
H-H«artd

ELEV

DEPTH
(FT) ssss

DISCONTINUITY DATA

s s \

TYPE AND
SURFACE

DESCRIPTION

<?

SI**

i 2
•-U Q

rfv v n N \
= C C C C < E \

Q

31
h- X

O Q

C E E C K 5

NOTES
WATER LEVELS

INSTRUMENTATION

- 32
0.0-32.8 ft
See Soil Borehole Log
PZ-201-SS

448.25 448.25

- 34

- 38

<»
- 40

- 46

f
- 48

32.8-38.7 ft K 8°
Slightly weathered, thinly
bedded, light olive gray
(5Y 6/1), medium crystalline,
weak. CRYSTALLINE
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic, catcite crystals
(<1 cm.)

32.80

38.7-49.5 ft
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1) to greenish gray
(5GY 6/1). fine crystalline,
medium strong, CRYSTALLINE
LIMESTONE. (ST. LOUIS
FORMATION)
Weathered, pyrite nodules
(<2 mm.), stylolitic

34. SO

441.55
39.50

J.PLR.CL (2)

J.I.R

J.I.R
J.PUSM-intact

J.I.H

JJ.R.CL
J.PLSM.CL-intact
J.I.R.CL

J.PL.S.CL

J.PLSM.CL

J.I.R.CL
J.PUSM.CL-intact

J,I.R.CL(2)-

J.I.R.CL

J.I.R

J.I.R.CL

J.I.R

J.I.R.CL

J.I.R.CL (3)

J.P.SM.CL

J.I.R.CL (2)

J.P.SM.CL (2)

J.I.R.CL (3)

J.PL.SM.CL

J.PLSM.CL

J.PL.SM.CL

J.PLSM.CL

J.PLSM.CL

J.PLSM.CL (2)
J.PLSM.CL

J.PLSM.CL

J.PLSM.CL (3)

J.PLSM.CL (2)

J.PLSM.CL
J.PLSM

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: B. TILTON
CHECKED: W. HERST
DATE: 3/2/95

CjOlfler ASSOCiaiBS



1 ^fecORD OF DRILLHOLE PZ-201-^^ ShM< 2 * «
PROJECT: LAIDLAVWRI-FS B^^^BETHOO: NX Core & water OAltf^^f COLLAR ELEV: 481.09
PROJECT NO: 943-2848 ORIC^WDATE: 2/15/95 COOHOWlTES N: 1067819.55 E: 318eK06

| LOCATION: BRDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

a

• 48

- 50

- 52

1
- 58

- 58

- 60

- 62

- 84

ROCK TYPE

DESCRIPTION

38.7-49.5 ft

bedded, light olive gray
(5Y 6/1) to greenish gray
(5GY 6/1), fine crystalline,
medium strong, CRYSTALLINE
LIMESTONE, (ST. LOUIS

Weathered, pyrite nodules
(<2 mm.), stylolitic
49.5-59.5 ft
Fresh, medium bedded, olive
gray (5Y 6/1). micro-
crystalline, strong.
CRYSTALLINE LIMESTONE,
(ST. LOUIS FORMATION)
Fossilrferous, stylolites

50.9-51 .8 ft
Argillaceous Limestone
@ 51.5 ft
Light olive gray (5Y 6/1)
Clay seam (—1/2 in.)

54.0-55.0 ft
Moderately silicified

Light brown (SYR 5/6), chert
zone

@ 58.4 ft
Light brown (5G 6/1), Clay
seam (—1/2 in.)

59.5-69.5 ft

(5Y 6/1), fine grained, medium
strong LIMESTONE
(ST. LOUIS FORMATION)
Stylolites common,
medium grained calcite
crystals
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TYPE AND
SURFACE

DESCRIPTION
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INSTRUMENTATION

-

© 49.5 ft
Drilling rate slows down

2/15/95 @ 16:00 ]
Stop drilling j
2/20/95 @ 8:30 _:
Begin drilling @ 59.5 ft. j
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DEPTH SCALE: 1:2 LOGGED: B. TU.TON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST GOlder ASSOCiateS
DRILLER: D. MAHURIN DATE: 3/2/95



^ACORD OF DRILLHOLE PZ-201-S^B
PROJECT: UUDLAW/RI-FS B&^̂ JrHOO NX Cora & water OATUll̂ ^W
PROJECT NO: 943-2848 DRILD^TOATE: 2/15/95 COORCIWTCS

| LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH. 0

^̂ ii1 ^ uj
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- 66

- 68

- 70

»

- 72

- 74

- 76

- 78

•
- 80

ROCK TYPE

DESCRIPTION

59.5-69.5 ft
Fresh, medium to thinly
bedded, light olive gray
(5Y 6/1), fine grained, medium
strong, LIMESTONE.
(ST. LOUIS FORMATION)
Stylolites common, medium
grained calcite crystals

69.5-89.5 ft

olive gray (5Y 6/1), f-m
grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Stylolites common

@ 75.0 and 76.5 ft
Medium bluish gray (SB 5/1).

than 1 in.)
75.2-75.6 ft
Medium bluish gray (SB 5/1).

75.6-77.1 ft

porous, some open vugs
(<2 mm.)

78.0-79.5 ft
Moderate to highly weathered
fractures
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TYPE AND
SURFACE

DESCRIPTION

J,l,R,CL,Fe

J,I.R.Fe
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ECORD OF DRILLHOLE PZ-201- 4 of
PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BR1DGETON, MO

|

- 80
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»

- 88

- 90

- 92

- 94

'
- 98

ROCK TYPE

DESCRIPTION

69.5-89.5 ft.
Fresh, medium bedded, light
olive gray (5Y 6/1), f-m
grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylol'rtes common

81 .3-81 .4 ft

Claystone laminae
@81.6 ft
Becoming intermittently
siliceous (zones < 1 in.
thick), some pyritized
fractures/vugs

@ 85.5 and 86.5 ft
Thin zones of glauconite in
fractures

391.55

End of Record of Drillhole 89.50
at 89.5 ft
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DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90
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^•pCORD OF DRILLHOLE PZ-2014^^ sh.« 1 of i
PROJECT: LAIOLAW/RI-FS B^̂ ^KTHOD: NX Core & water OAT^^^Hl COLLAR ELEV: 478.4
PROJECT NO: 943-2848 DRlHlKDATE: 4/22/93 COORDPffTES N: 1067831.8 E: 316846.4

| LOCATION: BHOGETON, MO DRILL RIG: SCHRAMM AZIMUTH: 0 INCLINATION: -90

tS
- 80

- 82

- 84

- 86

»

- 88

-

• 92

• 94

- 96

ROCK TYPE

DESCRIPTION

0.0-80.0 ft 398.20
See Soil Borehole Log B0.2d
PZ-201-SS I
80.0-80.2 It
Slightly weathered, thinly
laminated, dark greenish
gray (5GY 4/1). very fine
grained, extremely weak.
SILTSTONE. (ST. LOUIS
FORMATION)
80.2-88.3 ft.
Fresh, thickly bedded, light

LIMESTONE (ST. LOUIS
FORMATION)

390.10
88.3-90.0 ft. 88.30
Fresh, thickly bedded, dark
yellowish orange (10YR 6/6)
grading to moderate yellowish
brown (10YH 5/2), very fine
grained, extremely weak to
I very weak. SILTSTONE.

(Sf: LOUIS FORMATION)

depth 900°)
End of Record of Drillhole
at 90.0 ft
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3O2J9S
6 1/4 in. ID hollow stem
auger advanced to
31.0 ft then advanced
borehole to 80.0 ft with
5 7/8 in. air rotary bit

4/22/95 @ 13:45 j
Began coring >

4/22/95 @ 16:30
Ended coring
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w
LAIDLAW WASTE SYSTEMS INC.

SOIL BORHOLE LOG
NAME AND LOCATION

LAIDLAWVQU8 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067320.25
DATUM EASTING^ 517101.58 ELEVATION 479.0

ORUMG METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPUNG METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LE«L

DATE

BORMG NO.

PZ-202-SS

SHEET

1 OF 3

DMLLMG

START

07:50

DATE

2/26/95

F1NSH

TIME

09:45

DATE

2/26/95

a:
LJ

u
z.

DRILL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS o
o
o

on
o

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRFDON OF MATERIAL
REMARKS

«t
4

5

6

7

a

u

1.6'
2.0'

(80X)

1.6'
2.0-

<aoy.)

for 12-

1

2.0-
(83X)

I.I'
TV

C53X>

1.5'

(0.0-4.6 Ft.) Firm, dark yellowish brown
(10YR 4/2), homogenous, CLAYEY SILT, NR,
noiSt, (CL-ML), (LOESS) SP

©

8 3.4 Ft., color changes to dusky
yellowish brown (10YR 2/2)

(474.4) 4.6
(4.6-8.3 Ft.) StiFF, nottled light olive
gray (5Y 5/2) and olive gray (5Y 4/1),
CLAY, little Silt, trace Gravel, NR,
noist, (CD, (LOESS)

SH

©
(470.7) 8.3

(8.3-19.1 Ft.) SoFt to Firn, light olive
gray (5Y 6/1), SILTY CLAY, iron stained,
NR, noiSt, (CL-ML), (LOESS)

SP

©
S 13.5 Ft., beconing increasingly iron
stained

8 14.0 Ft., beconing wet, very soFt SP

ex
i

CO
ru

O 2

OQ LlJ



LAIDLAW WASTE SYSTEMS INC.
SOIL BOREHOLE LOG

STTE NAME AND LOCATION

LAIDLAV/OU2 RI-rs/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING^ 1067320.25
DATUM EASTING; 517101.58 ELEVATION 479.0

OMLLJNG METHOD:

6.25 inch I.D. Hollo* Sten Auger

SAMPLING METHOD:

SPLIT SPDDN: 8.0 inch Q.D./1.5 inch I.D. <SP)

SHELBY TUBE; 3.0 inch D.D./2 13/16 inch I.D. (SH)

WATER LEVEL

DATE

CASMG DEPTH

BORMG NO.
PZ-202-SS

SHEET

OF

DRILUNC

START

TME

07:50

DATE

2/26/95

FMSH

TIME

09:45

DATE

2/26/95

DWLL RB CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE BEARING

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRFTION OF MATERIAL
REMARKS

— 16

«L
— 17

18

— 19

— 21

— 22

— 23

29

VViOM

of

"of"
hannrr
for 6'

2

3

5

0.4-

1.5'

o.r

1.5"
2.0-

(75)1)

(8.3-19.1 ft.) Soft to firn, light olive
gray (5Y 6/1), SILTY CLAY, iron stained,
NR. noist, (CL-ML), <LOESS)

(19.1-19.4 ft.) Firn, light olive gray
<5Y 5/2), SILTY CLAY, NR, noist, (CL-ML),
(LOESS)
(19.4-21.9 ft.) Firn, olive gray (5Y
4/1), SILTY CLAY, iron stained, NR,
noist, (CL-ML), (LOESS)

(21.9-24.5 ft.) Loose, olive gray
(5Y 4/1), fine SANDY SILT, NR, danp,
(ML), (LOESS)

(24.5-25.0 ft.) Firn, olive gray
(5Y 4/1), laninated, SILTY CLAY, NR,
danp, (CL-ML), (LDESS) (454.0) 25.0
(25.0-29.5 ft.) Conpact, olive gray
(5Y 4/1), laninated, fine SANDY SILT,
NR, dry, (SM), (ALLUVIUM)

8 25.5 ft., beconing noist

(29.5-30.8 ft.) Conpact, olive gray
(5Y 4/1), fine SAND interbedded with
SILT, NR, noist, (SM), (ALLUVIUM)



A
OffiUrffff/r SOIL BORT&OLE LOG
LAIOLAW WASTE SYSTEMS INC.

SITE NAME AM) LOCATION

1

LAIDLAV,
WEST L

OPER/

NORTHING: 10673J
OATUM EASTING: 517101.5

OR01JNO METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPUN6 METHOD:

BORMG NO.

PZ-202-SS

SHEET

3 OP 3

F'-'MO SPLIT SPDDNl 2'° inch °-Dyl-5 inch '-D- <SP) OWLLING

AKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch

*BLL UN1I a WATER LEVEL

TIME

DATE

8 ELEVATION 479.0 C*30*0 ^P™

ORLL RIG CHE 75 - TRUCK MOUNT SURFACE CONDITIONS

I.D. (SH) START FINISH

TUE TIME

07:50 09:45

DATE DATE

2/26/95 2/26/95

ANGLE BEARMG

SAMPLE HAMMER

1

r~31

V1
P-33

IT34

r~35

IT36

z~37

E~38

IT39

z~40

~41

— 42

6-43

P-44

Is

2
50/21

i
0.8'
0.8'

:ioo'4)

I
fi SAMPLE NUMBER
K AND
D OESCRFTION OF MATERW.

mk t (29.5-30.8 Ft.J Conpact, olive gray
li <5Y 4/1), Fine SAND interbedded with
r 1 SILT, NR, noist, <SM), (ALLUVIUM) (448.2) 30.8

End of Soil Borehole Log at 30.8 Ft.

See PZ-202-SS Record oF Drillhole For
rock descriptions

1

SP

©

REMARKS

Split spoon and
auger reFusal
at 30.8 Ft.



^feCORD OF DRILLHOLE PZ-202-^^k »«« 1 <* 5
PROJECT: LAIDLAW/RI-FS BC^̂ ^BviOD: NX Core & water DATU^^^B COLLAR ELEV: 47901
PROJECT NO: 943-2846 DRlH^FATE: 2/26/95-2/27/95 COORJMIK N: 1067320.2 E: 517101.6
LOCATION: SRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

• n «-

g

- 16

- 18

- 20

- 22

»P^

- 24

- 26

• 28

- 30

»
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ROCK TYPE

DESCRIPTION

0.0-30.8 ft
See Soil Borehole Log
PZ-202-SS

30.8-44.1 ft **8.21
Slightly weathered, medium 30.80
bedded, light olive gray
(5Y6/1), medium grained,
medium strong. LIMESTONE,
(ST LOUIS FORMATION)
31.4 and 31.9 ft
Iron stained clay infilling
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Some sand in return

material seems to be very _
rubbry

DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH UOlder ASSOCISteS
DRILLER: 0. MAHURIN DATE: 3/13/95



LOCATION: BRIDGETON. MO

DÎ ^̂ BiCniS^^KTE

ORD OF DRILLHOLE PZ-202-
DO: NX Core & water
: 2/28/93-2/27/99

DRILL RIG: CME 73
1067320.2

AZIMUTH: 0

sh.« 2 <* 3

COLLAR ELEV: 479.01
E: 317101.6

INCLINATION: -90

I
ROCK TYPE

DESCRIPTION

JJont
F-Fant
S-Sntar
B-BMdng
F. Foliation

P-Pohrwd
K-Slwntictod
SM-Smooft
R-Rough
VR-V. Roucfi

F«-F« Oriel*
CL-Oaylnt*
CH-CMorit>
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QRF-Onvtl F0*d

ELEV

DEPTH
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WATER LEVELS

INSTRUMENTATION

- 32

• 34

- 36

• 38

- 40

• 46

•

30.8-44.1 ft
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1), medium grained,
medium strong, LIMESTONE,
(ST. LOUIS FORMATION)

33.4-34.7 ft
Limestone becomes moderately
weathered, grayish orange
(10YR 7/4) with dark yellowish
orange (10YR 6/6) staining
and cross bedded

44.1-59.1 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). micro-
crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)
45.1-46.1 ft
Large pyrite crystals
Some calcite crystals

434.91

J.I.R (2)

J.U.R

J.U.R

J.PL.SM

J.PL.SM

J,U,R

Core Loss

J.C.SM

J.C.SM

J.I.R

J.C.SM (Z)
J.PL.SM
J.I.R
J.I.R.FO
J.C.SM (3)

J.C.SM
J.I.SM
J.C.SM (2)

J.I.SM (3)

Core Loss

J.I.R (4)
J.I.R
J.C.R

J.U.SM.CL
J.I.SM
J.I.SM.CL

J.I.SM.CL

J.I.SM
J.C.SM
J.PL.SM

J.PL.SM.CL

J.I.R
J.I.SM.CL (2)
J.I.SM (2)

35.8ft
Drilling is slow due to
rubbly conditions

37.0ft
Water pump keeps shutting
down, driller reports
that bit is getting
plugged off

DEPTH SCALE: 1:2
. DRILLING CONTRACTOR: LAYNE-WESTERN

DRILLER: D. MAHURIN

LOGGED: M. HIRT
CHECKED: R. BOOTH
DATE: 3/13/95
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^fcCORD OF DRILLHOLE PZ-202-S^^ s*« 3 o. 5
PROJECT: LAIDLAW/HI-FS BC^^^VrHOO: NX Corel water DATU^^^V COLLAR ELEV: 479.01
PROJECT NO: 943-2848 ORlH^KATE: 2/28/95-2/27/95 COOROT^RN: 1087320.2 E: 517101.8
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

1 0.=.
1 Ul

0

- 48

- 50

- 52

- 54

'

- 58

• 60

• 62

•

ROCK TYPE

DESCRIPTION

44.1-59.1 ft.
Fresh, thickly bedded, light
olive gray (5Y 6/1), micro-
crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)

49.4-49.8 ft
Medium to coarse grained

51.0ft
Iron stained nodules
51 0-51 6ft.
0° healed fractures
51 6-52 4 ft
Slightly weathered,
aranaceous, thinly laminated

52.9-53.9 ft

55.3-56.6 ft
Medium to coarse grained
55.9 ft
Chert filled vein

59. 1-67.8 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), coarse
grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

Stylolitic

63.8-64.3 ft
20° healed fracture
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TYPE AND
SURFACE

DESCRIPTION

J.I.SM
J.I.SM
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J.I.R.CL
J.C.SM.CL
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^fcCORD OF DRILLHOLE PZ-202-^^k
PROJECT: LAIDLAW/RI-FS BC^̂ ^Bn-iOD: NX Cora & water OATU^^^V
PROJECT NO: 943-2848 ORll̂ PRvTE: 2/26/93 • 2/27/9S COORC^BE N: 1067320.2
LOCATION: BR1OGETON, MO DRILL RIG: CME 75 AZIMUTH: 0
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- 66
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- 70
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- 72

- 74

- 76

• 78
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ROCK TYPE

DESCRIPTION

59. 1-67.8 ft.
Fresh, thickly bedded, light

grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
64.5-65.1 ft.
Silty interbeds
64.3-66.4 ft.
Fine to medium grained

412.01
67.0-69.7 ft. 87.00
Fresh thickly bedded, light
olive gray (5Y 6/1) to greenish
gray (5GY 6/1), medium grained,
medium strong, DOLOMITE
(ST. LOUIS FORMATION)
69.0-69.2 ft
Becomes slightly weathered,
dark yellowish orange
(10YR 6/6) to moderate
yellowish brown (10YR 5/4)
67.6-67.8 ft
Clay infilling
69.7-78.9 ft
Moderately weathered, medium
bedded, dark yellowish orange
(10YR 6/6) to moderate
yellowish brown (10YR 5/4).
m-c grained, medium strong,
ARGILLACEOUS DOLOMITE,
(ST. LOUIS FORMATION)

72.5-76.1 ft
Vuggy, moderately to highly
weathered, some calcite
crystals

76.9-77.2 ft
Chert
77.3-77.4 ft
Highly weathered
78.0-78.1 ft
Highly weathered ^ 91

78.10

78.9-89.2 ft
Fresh, medium bedded,
yellowish gray (5Y 7/2). very
fine grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
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PROJECT: LAIDLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

^ î.s

- 80

- 82

- 84

- 88

»

- 88

- 90

• 92

• 94

•

ROCK TYPE

DESCRIPTION

78.9-89.2 ft
Fresh, medium bedded,
yellowish gray (5Y 7/2), very
fine grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

82. 1-82.2 ft
Porous/vuggy

83.8ft
r thick clay infilling
83.7-84.3 ft
Mien/crystalline

85.0-85.2 ft
Moderately weathered between
joints
85.6-87.1 ft
Pyrite crystals
85.7-88.4 ft
Slightly weathered, some cross
bedding

88.4-88.9 ft
Coarse grained
89.0-89.2 ft
Moderately weathered M9al

89.2-89.9 ft 89.20
Moderately weathered, thinly
laminated, medium dark gray.. , ,

extremely weak rock,
SILTSTONE, with claystone
interbeds. (ST. LOUIS
(FORMATION!
89.9-92.0 ft
Fresh, thickly laminated to
medium bedded, medium gray
(N5), fine grained, medium
strong. SANDSTONE. (ST. LOUIS
FORMATION) 3a701

End of Record of Drillhole 92.00
at 92.0 ft
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ffffffffffffF SOIL BORT&OLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 SITE NAME AND LOCATION DWLUNG METHOD: BORNO NO.

LA
W

NORTHING^ 1
DATUM EASTING: 51

6.25 inch I.D. Hollow Stem Auger PZ— 203-SS

SHEET

SAMPUNO METHOD: 1 OF 3

IDLAV'QU-n i r - 'MD SPLIT SPDQN, 8.0 inch Q.D./1.5 inch I.D. <SP> DRUJNC

EST LAKE LANDFILL START FNSH

UHLkABLL UN1I S WATER LEva ™« TIME

TOE 15:00 18:00

DATE DATE DATE

6607M70-° ELEVATION 484.2 CASWG DEPTH 5/25/95 5/25/95

DOLL RIG CME 75 - TRUCK MOUNT SURFACE CONOITIONS

ANGLE -90 BEARMG NA

SAMPLE HAMMER 140 Ib. - Falling 30 inches

|

[:
~~ 5

~ 6

. _._m ^

5~ 8

Q
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I"11

— 12

h
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Is

i
2
2
2

1
2
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3

1
3
3
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1
3
3
6

2
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3
5

0
I
2
3

1
1
2
3

1

1.31

2V
:65X)

0.8'
2.0'

«07.)

2.0-
FF
:iaox:

!.?•
2.0-

03X)

2.0'
2^

:iaox>

1.5'
TV

C73XJ

2.0'

2.0'

100X>

rf C SAMPLE NUMBER
1 « MB
{• Q DESCRPTION OF MATERIAL

(0.0-4.2 Ft.) SoFt, dark yellowish brown
UOYR 4/2), Fine sandy SILT, moist, (ML),
(LOESS)

V-+ (480.0) 4.2
SsSNMJ (4.2-16.2 Ft.) Firn, moderate yellowish
>OOfl brown (10YR 5/2) to light gray (N7),
ON>M Sllty CLAY, noiSt, (CD, (ALLUVIUM)

OOsJ J 8 104-16.0 Ft., wet

1

1
W

I
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(D
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(D
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REMARKS



LAIDLAW WASTE SYSTEMS IMC.
RFHOLSOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1066661.50
DATUM EASTING: 516607.70 ELEVATION 4842

DRUJNG METHOD:

6.25 inch I.D. Hollo* Sten Auger

SAUPUNG METHOD:

SPLIT SPDDN: 2.0 inch O.D./1.5 inch I.D. (SP)

WATER LEVEL

DATE

CASWG DEPTH

BORMG I«X

PZ-203-SS
SHEET

2 OF 3

START

THE

15:00

DATE

5/25/95

F1NSH

TIME

18:00

DATE

5/25/95

LJ

I
U
Z

OWLL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS
O
O

O

5
o

ANGLE -90 BEARMG NA

SAMPLE HAMMER 140 lb. - falling 30 inches

SAMPLE NUMBER
AND

OF UATEMAL
REMARKS

1 16

17

19

^20

— 21

— 22

— 23

— 24

— 25

— 26

29

1.2'
Fo7

<60X)

2.0-

0.9'

1.8'
2.0'

<90X)

I.*'
2.0'

(70X)

1
C4.2-16.2 ft.) F:rn, noderate yellowish
brawn UOYR 5/2) to light gray <N7),
Silty CLAY, noist, (CD, CALLUVIUM)

(468.0) 16.2
(16.2-26.4 Ft.) Soft to Firn, nediun
yellowish brown (10YR 5/2) and light gray
(N7), clayey SILT, trace Fine Sand,
noist, (ML), (LOESS)

SP

@ 22.0-25.8 Ft., color changes to nediun
yellowish brown (10YR 5/2)

8 25.8-26.4 Ft., color ,s nediun gray
(N5) (457.8) 26.4
(26.4-41.2 Ft.) Loose to very dense,
nediun gray (N5), Fine SAND, trace Silt,
saturated, (SP), (ALLUVIUM) -

8 29.0-41.2 Ft., occasional beds oF SILT
interbedded
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A
aeHiffBOF SOIL BOflP&OLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 STE NAME AND LOCATION DRBJJNG METHOD: BOWNO NO.

LA
V

NORTHING'
DATUM EASTING- 5

6.85 inch I.D. Hollow Sten Auger PZ— 203-SS

SHEET

SAMPUNO METHOD: 3 op 3

IDL/WWfll r"-MO SPLIT SPDDN, 2.0 inch G.D./1.5 inch I.D. CSP) ORLUNG

EST LAKE LANDFILL START F1HBH
UKLKABLL UNI 1 a ^^ ^^ ^f 7,,̂

TMJf 15:00 18^00

DATE DATE DATE

6607b70J° EUVAT»N 484.2 CASNG DEPTH 9^/95 e>/8b/95

ORflJ. RIC CME 75 - TRUCK MOUNT SURFACE CONOmONS

ANGLE -90 BEARMG NA

SAMPLE HAMMER 140 (to. - falling 30 inches

1
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i
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I73X)
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183X)

16'
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(90X)

0.8'
2.0'

«OX)

1.6'
2.0'

(B0'«

1.9-
I97

lOOi)

£ K SAMPLE NUMBER
Q _, AND
^ D DESCnPTION OF MATERW.

1 J 8 29.0-41.2 ft., occasional beds of SILT
ftl interbedded

rT 8 36.0-41.2 Ft., includes little nediun
M sand

II (443.0) 41.2
• 1 (41.2-42.0 Ft.) Hard, nediun gray (N5)
1 1 and dark reddish brown (10R 3/4),
1—1 nottled, SILT, (ML). (ALLUVIUM) (442.2) 42.0

End oF Soil Borehole Log at 42.0 Ft.

See Record oF Drillhole PZ-203-SS For
rock descriptions

1

SP

©

SP

©

SP

©

SP

©

SP

©

SP

(fo)

—

REMARKS



^dBECORD OF DRILLHOLE PZ-203- f̂l̂ ^^ she* 1 or s
PROJECT: LA1DLAW/W-F3 B(A^BBh-OO: NX Com & water DATuB^BB COLLAR ELEV: 484.2
PROJECT NO: 943-2848 DR^BB"TE: 9/26/99 & 5/31/95 COORl̂ HfN: 1066681. 50 E: 916607.70
LOCATION: BRIDGETON. MO ORIL^T CME 75 AZIMUTH: 0 INCLINATION: -90
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r
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- 36

- 38
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r
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• 46

ROCK TYPE

DESCRIPTION

0.0-4ZO ft.
See Soil Borehole Log
PZ-203-SS
42.0-44.8 ft
No samples collected

439.40
44.8-53.4 ft. 44.60
Hard, medium light gray (N6)
to dark reddish brown (10R 3/4),
StLTY CLAY, moist (CL).
(ALLUVIAL)
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PROJECT: LAIDLAW/n-FS
PROJECT NO: 943-2849
LOCATION: BRIDGETON. MO

ECORD OF DRILLHOLE
NX Core & water

,TE: 5/26/99 & 5/31/93
CME79

PZ-203-
OA'

N: 1066661.50
A2M1

2 Of 9

COLLAR ELEV: 484.2
E: 516607.70

INCLINATION: -80

HOCK TYPE

DESCRIPTION

Man
f-fmJt
S-Shtar
B-B*ddrg
F-Folnon

PL-Plmar
C-Cuv*d
U-UncUntng
ST-SWppwl
MiragUar

P-PoWwd

SM-Smoo«l
R-Rough
VB-V. Rough

CL-daylnfl
CH-CNorito
H-HuM
GHF-ttMl F4fd

6LEV 2 °
PI8IS

CONTINUrrY DATA

TYPE AND
SURFACE

DESCRIPTION

O

£

li

a

a
O Q

o o o e> m o o w

NOTES
WATER LEVELS

INSTRUMENTATION

• 48
48.1-57.5 ft.
Pale green (10G 6/2)

- 50

50-80 90.60

- 52

I 430.80

- 54

53.4-73.6 ft.
Moderately weathered, thickly
bedded, yellowish gray
(5Y 7/2). f-m grained.
medium strong, BRECCIATED
LIMESTONE, (ST. LOUIS
FORMATION)
Clay and poorly IHhified
Sandstone around pieces of
Limestone

- 58

423.10

Core Loss

J.I.R.CL

J.I.R

J.I.R
J.I.R

J.P.SM

J.I.R
J.I.R

J.I.R.CL

J.I.R.CL

J.C.SM (2)

J.PUSM

50.8-52.0 ft. and
^3-53.7 ft.
Core loss due to Clay
washing out
End of Run 1 @ 10:15

5/26/95® 11:00
End of Run 2

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: 0. ALLOWAY
CHECKED: 8. TILTON
DATE: 6/13/95

Colder Associates



PROJECT: LAIOOW/FU-FS
PROJECT NO: 943-2848
LOCATION: BBOGETON, MO

ECORD OF DRILLHOLE
lETHOD: NX Core & wator

>TE: 3/28/9943/31/99
CME75

:SN: 11.90

Shoot 3 of 3

COLLAR ELEV: 484,2
E: 916607.70

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Jwn PL-PUrur P-PoWwd F»-F«OxxJ«
F-fmJt C-Cuv*d K-SMntidMl CL-CKylrtV
S-SH.M u-UmUitng SU-Smooft CHOHort.
8-B«*lng ST-SUPP«1 R-Rough H-H»*d
F-Fotaoen 1-lngiJir VR-V. Rough QHF-Qriv«l ftta

ELEV

DEPTH
(FT)

ROD

ssss

38
DISCONTINUITY DATA

»|83
S 1

TYPE AND
SURFACE

DESCRIPTION

o
z

2
oS||| *

NOTES
WATER LEVELS

INSTRUMENTATION

- 64

- 68

- 70

78

- 78

»h so

53.4-73.6 ft
Moderately weathered, thickly
bedded, yellowish gray
(5Y 7/7). l-m grained.
medium strong, BRECC1ATED
LIMESTONE. (ST. LOUIS
FORMATION)
Clay and poorly Ifthified
Sandstone around pieces of
Limestone

73.6-81.5 ft
Fresh, medium bedded, pale
yellowish brown (10YR 6/2) to
grayish orange pink (SYR 7/2),
m-c grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Stylolrtic

76.1-77.1 ft
Clay layer

77.6-77.9 ft.
Clay layer

413.40

77.70

J.PL.SM

J.PUSM.CL

J.PL.SM.CL (2)

B.PL.SM.CL

J,I,R,CL

J.PLRCL

J.C.SM

5/26/95 ® 12:00
End of Run 3

DEPTH SCALE: T2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURN

LOGGED: 0. ALLOWAY
CHECKED: B. TILTON
DATE: 8/13/99

Colder Associates



^^ECORD OF DRILLHOLE PZ-203-^^
PROJECT: LAIDLAW/W-FS ^̂ HKTHOO: NXCore&walaf OAT^^^B.
PROJECT NO: 943-2848 Î ^^KATE: 5/26/99 & 9/3 1/BS COC^̂ ^BS N: 1 06666 1.5O
LOCATION: BWOGETON, MO 0^06: CME 75 AZIMOW^O

UJ

r
• 80

- 82

• 84

- 88

'

- 90

- 92

- 94

•

ROCK TYPE

DESCRIPTION

73.6-81. 5 ft.
Fresh, medium bedded, pale
yellowish brown (10YR 6/2) to

m-c grained, medium strong,
LIMESTONE. (ST. LOUIS
PftRUATIOKn

ISc «»-3|0iyio»uv. 91 JQJ

81.5-98.0 ft.

yellowish brown (10YR 6/2),
f-c grained, very weak.
LIMESTONE boulders in SILT
matric (Collapse Zone)

34.0-85.5 fL
Limestone boulder

85.5-87.2 ft. ^x
Weak, dark gray (N3), thinly
laminated Sittstone

87.2-90.0 ft. 3^M

Weak, light olive gray
(5Y6/1), Sittstone 393.70

392.50
91.70

92.4-95.0 ft.
Very weak, medium dark gray
(N4) to grayish black (N2),
thinly laminated, Sittstone
layer

388.20
96.00
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F-Foll

ELEV

DEPTH
(FT)

40020
84.00
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9O.OO

389.20
95.00

PL-Plvw P-Poblwd ft-FtCml*
I C-Omd K »̂MvidMl CL-O«yln«
" U-Undulinno SU^mooVi CH-CMontt
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oon l-lngUir VR-V. Rough ORF-QnvK Fled
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rfXDNTINUrrY DATA

TYPE AND
SURFACE

DESCRIPTION

Core Loss
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Short 4 o( 5

COLLAR ELEV: 484.2
E: 916607.70

INCLINATION: 40

1

" 2. NOTES
ij | WATER LEVELS
= O INSTRUMENTATION
§ n

,~ "
'is

81.5-98.0 ft.
Collapse Zone,
ROD measurements not
valid

5/26/95 @ 15:00
Stop drilling

5/31/95® 8:30
Resume drilling after
4-day break, water level
in open hole ©34.1 ft.
bgs

92.5-93.4 ft
Core loss in soft unit

DEPTH SCALE: 12 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON GOlder ASSOCiatCS
DRILLER: D. MAHUR1N DATE: 6/13/95



1 PROJECT: LAIOLAW/W-FS
1 PROJECT NO: 943-2848

LOCATION: BPJDGETON, MO

mla

• 98

- 98

• 100

• 102

'

- 108

- 108

• 110

- 112

^MECORO OF DRILLHOLE PZ-203^^ *»« 9 „ 3
â ^̂ METHOD: NX Core & water OA'̂ ^^Rl COLLAR ELEV- 4842
DRflBwOATE: 5/28/93 & 5/31 /9S COORwWrES N: 1066661.50 E: 91860770
DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

DESCRIPTION

96.0-98.0 ft '̂M
Very weak, light olive gray
(5Y 6/1), thinly laminated,
Siltstone layer

386 20
98.0-104.2 ft 98.00
Fresh, thinly bedded, light
olive gray (5Y 6/1), very fine
grained, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)

100.3-100.7 ft
Chert zone

104.2-1 10.0 ft

bedded, olive gray (5Y 4/1).

strong ARGILLACEOUS
LIMESTONE, (ST. LOUIS
FORMATION)
104. 4-105.0 ft
Highly weathered zone and weak
105.0-108.8 ft
Intermittent vuggy zone

374.20
End of Record of Drillhole 1 10.00
at 110.0ft
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DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
ORILLEfl: D. MAHURIN

F-FaU
S-STKI

B-Bw
F-FM

ELEV

DEPTH
(FT)

384.20
10000
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J.I.VRCalcite
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calcite crystals
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5/31/95 ©11:00
Complete coring

•

LOGGED: D. ALLOWAY
CHECKED: STILTON GOldCf ASSOCiatCS
DATE: 6/13/95



LAIDLAW WASTE SYSTEMS INC
SOIL BOREHOLE LOG

LAIDLAV\RI-FS\MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1066436.61
DATUM EASTING' 515533.49 ELEVATION 467.0

ORLLMG METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPUNQ yETHOO:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH>

WATER LEVEL

TME
DATE

CASMO DEPTH

BONNO NO.

PZ-204-SS

SHEET

> OF

DRUJNG

START

15:50

DATE

3/7/95

FMSH
TIME

07:45

DATE

3/7/95

D«LL RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS Muddy, no vegetotion.

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AMD

DESCROTON OF UATERWL
REMARKS

1

2

- 4

- 5

- 6

3- 7

~ 8

-10

— 11

14

"A - CO.0-6.0 Ft.) CONCRETE, (FILL) Auger fron
0.0-6.5 feet
with no
sampling

8 6.5-7.9 ft., crushed CONCRETE, (FILL)

C459.1) 7.9

Begin split
spoon sanpling
at 6.5 feet

(7.9-9.3 ft.) Stiff, nottled moderate
yellowish brown (10YR 5/4) and dark
yellowish orange UOYR 6/6), CLAYEY SILT,
iron stained, sane roots, NR, danp,
(CL-ML), (LOESS)
(9.3-10.5 ft.) Stiff, pale yellowish
brown (10YR 6/2) and nediun dark gray
(N4), CLAYEY SILT, sone fine sand, NR,
danp, (CL-ML), (LOESS)

(10.5-14.6 ft.) Stiff, nediun dark gray
(N4), CLAYEY SILT, little fine sand, NR,
danp, (CL-ML), (LOESS)
@ 11.2-11.5 ft., Silty CLAY

SP

©

(453.0) 14.0
End of Soil Borehole Log at 14.0 ft,

See PZ-304-SS Record of Drillhole for
rock descriptions

Auger/split
spoon refusal
at 14.0 feet



^KCORD OF DRILLHOLE PZ-204-̂ ^k s*e«t i of e
PROJECT: LAIDLAW/FB-FS B^̂ ^HrHOD: NX Core & water DATIĴ ^̂ H COLLAR ELEV: 4870
PROJECT NO: 943-2848 OP^^PBATE: 3/8^5-3^99 COOHl̂ ^R N: 1068428.81 E: S15S33.4B
LOCATION: BFODGETON. MO DHILO?G: CME 75 AZIMUTH: 0 INCLINATION: -90
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- 6
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- 10

• 12

• 14

I
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ROCK TYPE

DESCRIPTION

0.0-14.0 n.
See Soil Borehole Log
PZ-204-SS
14.0-14.6 ft.
No samples collected

452.40

14.6-45.1 ft 1*-«>
Fresh, medium bedded, light
olive gray (5Y 6/1), micro-
crystaHine, strong,
LIMESTONE. (St. LOUIS
FORMATION)
Some calcite crystal veins
(<1 mm. thick), few fossils

G
R

A
P

H
IC

 L
O

G

1

-L-̂

J%lo« PL-Planar P-Ptttwd Ft-FtOnto
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S-Shur U-UndUatng SM-SmooKi CH-CMort.
B-8«Xlng ST-St<pp«d R-Houon H-H«abd
f-FOUton l-lrr*gJar VR-V. Houtfi QHF^«v«l Ftta
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DEPTH
(FT)

452.40
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NOTES
WATER LEVELS

INSTRUMENTATION
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3/8/95® 8: 15
Begin coring

-

DEPTH SCALE: 1:2 LOGGED: M. HIRT • / * » . .
ORILUNQ CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST *!= UOIQer ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 3«9/95



^fcpCORD OF DRILLHOLE PZ-204-^A sheet 2 o. .
PROJECT: LAIDLAWVRI-FS E^̂ HtETHOD: NX Core & water OATJ^^K COLLAR ELEV: 467.0
PROJECT NO: 943-2848 ORI^GOATE: 3/8/95-3/9/95 COOROWrES N: 1068428.81 E: 515533.49
LOCATION: BRIDGETON. MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

|P
Q

- 18

• 18

- 20

- 22

>

- 24

- 28

- 28

- 30

- 32

ROCK TYPE

DESCRIPTION

14.6-45.1 ft
Fresh, medium bedded, light

crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Some calcite crystal veins
(<1 mm. thick), few fossils

V> fi-9fl ft ft
Very fine grained

28.0-30.7 ft

28.1-28.5 ft

(1 mm. thick)

29.3-29.8 ft.
Slightly weathered, iron
stained
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TYPE AND
SURFACE

DESCRIPTION

J.PL.SM.CL
J.I.SM.CL
J.I.SM
J.I.SM.CL
J.I.SM.CL
J.I.SM
J.ST.SM.CL
J.I.SM.CL

J.I.SM

J.I.SM
J.PUSM.CL
J.I.SM

Core Loss

J.I.SM (2)

J.I.SM (2)
J.I.SM.CL (3)
J.U.SM.CL

J.I.SM.CL (3)

J.U.SM.CL (2)

J.I.SM.CL (2)

J.I.SM

J.I.SM.CL (2)

J.I.R

J.PL.SM
J.I.SM.CL
J.I.SM.CL.

J.I.SM
J.I.SM.Fe
J.U.SM

J.PUSM.Fe

J.I.R
J.PL.SM (2)
J.I.R
J.I.R

J.U.SM
J.I.R

G
R

AP
H

IC
L
O

Q

c
y
u
 
F

R

I

DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST
DRILLER: D. MAHUFUN DATE: 3/29/95
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NOTES
WATER LEVELS

INSTRUMENTATION

Core loss due to highly
fractured rock; core
End Run 1 @ 9:50

3/8/95 @ 10:50
End Run 2

Use new bit during Run 3;
slightly larger diameter,
therefore hole reamed
slightly

3/8/95 ©13: 15
End Run 3

Colder Associates



I PROJECT: LAIDLAW/RI-FS
1 PROJECT NO: 943-2848

LOCATION: BRIDGETON, MO

ft
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- 32

- 34

- 38

- 38
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- 42

- 44

- 46

•

ROCK TYPE

DESCRIPTION

14.6-45.1 ft
Fresh, medium bedded, light
olive gray (5Y 6/1), micro-
crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Some calcite crystal veins
(< 1 mm. thicK). few fossils

41. 8-42.8 ft.
Fine grained, calcareous
dolomite

42.8-45.1 ft.
Medium grained, dotomitic
limestone

421.90

45. 1-49.3 ft «'0
Slightly weathered, medium

(5Y 5/2). very fine grained.
medium strong, DOLOMITE.
fQT 1 Ol 11^ PORMATIOKh

veins (<2 mm. thick)
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^totCORD OF DRILLHOLE PZ-204-^^ sheet 3 of ,
SC^^^VrHCD: NX Core & water OATU^^^V COLLAR ELEV: 4870
DRlISIKATE: 3/8/95-3/9/95 COOROHHEsN: 1066428.81 E: 515533.49
DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90
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TYPE AND
SURFACE

DESCRIPTION
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NOTES
WATER LEVELS

INSTRUMENTATION

3/5895® 14:05
End Run 4
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DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST GOlder ASSOCISteS
DRILLER: D. MAHURIN DATE: 3/29/95



PROJECT: LAIOLAW/W-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON. MO

CORD OF DRILLHOLE PZ-204
THOD: NX Core 4 water

DATE: 3/8/95 - 3/9/95
DRILL RIG: CME 75

:SN: 1066426.81
AZIMUTH: 0

Steel 4 of

COLLAR ELEV: 467.0
E: 515533.48

INCLINATION: -90

»s
- 48

- 50

- 52

- 54

'

- 58

- SO

- 82

•

ROCK TYPE

DESCRIPTION

48.8-49.3 ft.
Fine grained, dolomite
limestone 417.70
49.3-64.3 ft 49.30
Fresh, medium bedded, light
olive gray (5Y 6/1), very fine
grained, medium strong, LIME-
STONE, (ST. LOUIS FORMATION)
49.3-49.8 ft
Thinly laminated
49.8-50.9 ft
Chert zone

52.8-54.5 ft
Intricate pattern of calcite
veins

Moderately weathered

Modera e y weatnerea

57.5-57.7 ft 409.50
Claystone

57.70
408.90

58. 1-58.5 ft 58- '0
Claystone 40850
58.5-59.9 ft M.50
Siltstone, 45 degree crossbed

407.10
60.0-60.4 ft 59.90

40540
61. 6-62.4 ft 6160
Calcareous dolomite, slightly
weathered

404.60
62.40

63.0-64.3 ft
Microcrystalline
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DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN
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B-BMdng ST-S1epp«d R-Fkxigh H-Htatod
F-FoJaOoo l-liT«gul» VR-V. Rough QRF-O«v«l Fi«d
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TYPE AND
SURFACE

DESCRIPTION

J.I.SM (6)

J.I.SM (2)

J.I.R.CL

J.I.R.CL

J.I.R.CL

J.I.R.CL
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J.I.R.CL
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NOTES
WATER LEVELS

INSTRUMENTATION

3/8/95 @ 14:40
End Run 5

3/8/95 @ 15:35
End Run 6

LOGGED: M. HlRT _ . .
CHECKED w. HERST Golder Associates
DATE: 3/29/95



•̂ECORD OF DRILLHOLE pz-204-^^
PROJECT: LAIDLAW/RI-FS B^^^KTHOD: NX Core & water DAT^^^B
PROJECT NO: 943-2848 DRrHVbATE: 3/8/95 - 3/9/99 COOFfflHlfcS N: 1066426.61
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0

re!
B

- 84

- 66

- 68

- 70

»

- 72

- 74

• 76

• 76

•

ROCK TYPE

DESCRIPTION

402.70
64.30

64.3-79.9 ft
Moderately weathered, thinly
bedded, pale to dark yellowish
brown (10YR 6/2-10YR 4/2).
very fine grained, medium
strong DOLOMFTE (ST. LOUIS
FORMATION)
Very porous/vuggy
(<1 mm. -5 mm.)

69.6-70.3 ft
Slightly weathered

38710
79.90
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TYPE AND
SURFACE

DESCRIPTION

J.I.SM.CL (2)

J.U.R
J,I,SM,CL

J.I.R

U

i§s
SJ 's |

cn «

H

1
> ^

11
:; j:

:•

E S
v CD « Q
3 z uj -<
3 UJ Q k-
Z CE Z Z

« oQ.

B e - 0
tC ( T O M

I\ 'SSSS\E¥"S

:

i

Sheet 3 of a

COLLAR ELEV: 467.0
E: 315533.48

INCLINATION: -90
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~ 5 NOTES
§ jji WATER LEVELS
Z 0 INSTRUMENTATION
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3/8/95 @ 16:20
End Run 7

3/8/95 @ 16:55
End Run 8

DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST (jOldef ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 3/29/95



^kCORO OF DRILLHOLE PZ-204-^^
PROJECT: LAIDLAW/RI-FS B^̂ ^HrHOD: NX Core & water DAT^^^B
PROJECT NO: 943-2848 OfflB^BATE: 3/8/99-3/9/99 COORiWrcS N: 1068426.61
LOCATION: BWDGETON. MO DRILLRIG: CME 73 AZIMUTH: 0

P
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»
- 88

- 90

- 92

• 94

>
- 96

ROCK TYPE

DESCRIPTION

yellowish brown (10YR 6/2),
coarse grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Some caJcrta crystals,
stylolites

85.7-89.6 ft
Microcrystalline

376.70

End of Record of Drillhole 90.30
at 90.3 ft
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TYPE AND
SURFACE

DESCRIPTION

J.PUSM.CL
J.U.SM.CL

J.I.SM.CL

J.I.R

J.PL.SM

J.I.SM (2)

J.I.SM

J.I.SM

J.I.SM.CL (2)

J.I.R.CL (2)

J.PUSM
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E: 515933.49
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Z 0 INSTRUMENTATION

000 U
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3/8/95 @ 17:20
End Run 9

3/8/95® 17:50
End Run 10
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DEPTH SCALE: 1:2 LOGGED: M. HIRT
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: W. HERST UOIdef ASSOCiatCS
DRILLER: 0. MAHURIN DATE: 3/29/95



^fcCORD OF DRILLHOLE PZ-204A^^ SN»» 1 « ,
PROJECT: LAIDLAW/RI-FS B(̂ ^̂ Hl-IOO: NX Core & water DATUJ^^^V COLLAR ELEV: 468.7
PROJECT NO: 943-2848 ORlî PWTE: 8/21/95 COOROT^K N: 1066429.82 E: 919598.28
LOCATION: BRIOGETON, MO DRILL RIG: SCHRAMM AZIMUTH: 0 INCLINATION: -80
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• 82

• 64

- 86

'

- 90
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ROCK TYPE

DESCRIPTION

0.0-80.0 ft
See Soil Borehole Log and
Record of Drillhole for

80.0-90.0 ft
Fresh, medium to thickly

(5Y 6/1), finely crystalline,
strong, LIMESTONE,
(ST. LOUIS FORMATION)
Stylolitic

82.5-83.1 ft
Thinly laminated, fossiliferous
82 3-85 8ft
Small vugs (1/4 in.) filled
with glauconrte

fSl A.S 4 ft
Grades to microcrystalline
Limestone

376.70
End of Record of Drillhole 90.00
at 90.0 ft
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TYPE AND
SURFACE

DESCRIPTION

J.PL.RCL

J,PL,R.CL

J,C,R,CL (3)

J.C.VR-CL
J.PURCL

J.C.SM.CL

J.ST.RCL
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WATER LEVELS

INSTRUMENTATION

0.0-1 4.0 ft
Borehole advanced with
6 1/4 in. ID hollow stem
augers
14.0-80.0 ft
Borehole advanced with
5 7/8 in. dia. air rotary
bit
6/21/95 @ 13:00
Began coring

6/21/95 @ 15:45
Ended coring

-

DEPTH SCALE: 1:2 LOGGED: H. BOOTH
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON WOldST ASSOCISteS
DRILLER: 0. MAHURIN DATE: 7/12/93



LAIOLAW WASTE SYSTEMS MC.
RmOLSOIL B O R O L E LOG

•sfTE NMIC AND LOCATION

LAIDLAW/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067463.60
DATUM EASTING: 515463.34 ELJEVATK* 459.3

DRtJLMG METHOD:

6.25 inch I.D. Hollo* Sten Auger

SAMPUNO METHOD:

SPLIT SPOON- 2.0 inch O.D./1.5 inch I.D. <SP>

SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. <SH>

HATER LEVEL

DATE

CASt« DEPTH

BORMG NO.

PZ-205-AS

SHEET

Of

2
Ct
LJ

DROJJNG

START

THE

16:35

DATE

3/25/95

TOBH

TIME

11:00

DATE

3/25/95 CC

O
O

o

cc
0

OR1L RK5 CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE -90' BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCfOPTION OF MATERW.
REMARKS

- 1

— 5

~ 6

- 7

~10

1.5'
2.0'

(752)

O.S'
Fo7

1.5'
To7

C73X)

o.i-

(0.0-2.2 Ft.) StiFF, dark greenish gray
(5GY 4/1) to olive gray (5Y 6/1), SILTY
CLAY, trace Fine Sand, SR, danp, (CD,
(FILL)

SP

©

(457.1) 2.2
(2.2-6.0 Ft.) SoFt, black (Nl), CLAYEY
SILT, trace Fine Sand, VR, noist to wet,
(CL-ML), (FILL)

Soil becomes wet
6 4.0 Ft.

63

o

(453.3) 6.0
(6.0-12.0 Ft.) Mixed wet waste and clayey
Silt

(8.0-10.0 Ft.) Mixed wet waste and clayey
Silt

SP

© a

2.0'

N
O

 R
E

C
O

V
E

R
Y

(447.3) 12.0 cc
nj

(12.0-14.0 Ft.) No Recovery

SP

©
Fron 12.0-28.0 Ft.,
no samples
recovered, but
drilling indicated
nixed waste and
silty clay layers

(14.0-15.0 Ft.) No Recovery SP m
o



LAIDLAW WASTE SYSTEMS INC.

ISTTE NAME AND LOCATION

P

LAIDLAW/OU2 RI-FS/MD
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067463.60
DATUM EASTING: 515463.34 ELEVATION 459.3

SOIL BORT&OLE LOG
DROLMO METHOD: BORMC NO.

6.25 inch I.D. Hollow Sten Auger PZ-205-AS

SHEET

SAMPUNO METHOD: 2 op 4

SPLIT SPOON. 2.0 inch Q.D./1.5 inch I.D. (SP) DOLLING

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START F1NBH

WATER LEVEL T** "TO*

•no: 16O5 11:00

QATE DATE DATE

CASMG DEPTH 3/25/95 3/25/95

DRLL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE -90* BEARMG

SAMPLE HAMMER

i
— 17

P-18

F-19

5-20

IE- 22

E~23

I~2*

ir26

I~27

k-28

F-29
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5
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3
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, A»
3 OESCfViluN

1

NUMBER
O
OF MATERIAL

(15.0-16.0 Ft.) No Recovery

(16.0-18.0 Ft.) No Recovery

(18.0-20.0 Ft.) No Recovery

(20.0-22.0 Ft.) No Recovery

(22.0-24.0 Ft.) No Recover

(24.0-26.0 Ft.) No Recover

(26.0-28.0 Ft.) No Recover

•y

•y

•y

(431.3) 28.0
(28.0-30.0 Ft.) Loose, dark greenish gray
(5GY 4/1), SANDY SILT, NR, wet, (ML)

1
SP

SP

©

SP

©

SP

©

SP

©

SP

©

SP

©

SP

©

—

REMARKS
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LAIOLAW WASTE SYSTEMS INC.
SOIL BOR LOG

SITE NAME AND LOCATION

LAIDLAV/OU8 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067463.60
DATUM EASTING^ 515463.34 ELEVATION 459 3

ORUJNC METHOD:

6.35 inch I.D. Hollow Sten Auger

SAMPUNO METHOD:

SPLIT SPODN: 8.0 inch Q.D./1.5 inch I.D. (SP)

SHELBY TUBE; 3.0 inch O.D./2 13/16 inch I.D. (SH>

WATER LEVEL

THE

DATE

CASMO DEPTH

BORMG NO.

PZ-205-AS

SHEET

3 OF

DRILLING

START

me
16:35

DATE

3/25/95

FINISH

TIME

11:00

DATE

3/25/95

OWLL RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE -90' BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESCRFTION OF MATERIAL
REMARKS

— 31

— 32

— 36

— 37

— 38

— 39

— 40

— 41

12

2
7
11
18

1.2'

i.o-
TV

(50X)

a.o-

(30.0-31.0 ft.) No sanples collected

31.0
(31.0-36.5 ft.) Stiff, nediun dark gray
<N4), SILTY CLAY, with thin fine sand
layers <!' thick), noist, NR, (CD,
(ALLUVIUM)

5/21/95, 10.0 in.
ID steel casing
installed through
10.25 in. ID augers
to 29.0 ft.
Casing sealed in
borehole with neat
cenent grout to
Surface.

(422.8) 36.5
(36.5-39.0 ft.) Dense, olive gray
(5Y 4/1), SILTY fine SAND, wet, NR, (SM),
(ALLUVIUM)

C420.3) 39.0
(39.0-44.2 ft.) F;rn. olive gray
(5Y 4/1), SILTY CLAY, noist to wet. NR,
(CD

from 40.2-40.4 ft., wet, fine, sandy Clay
layer

fron 41.8-42.0 ft., wet, fine, sandy clay
layer

(415.1) 44.2
(44.2-49.0 ft.) Conpact, olive gray
(5Y 4/1), fine SAND, trace silt, wet, NR,
(SM), (ALLUVIUM)



OffffffOff^ SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 STE NAME AND LOCATION

LAIDLAV
WEST L

OPER*

NORTHING: 10674J
DATUM EASTING^ 515463

ORUJNO METHOD: BORMO NO.

6.35 inch I.D. Hollow Stem Auger PZ-205— AS

SHEET

SAMPLMQ METHOD: 4 Cf 4

r0ir pl r.,MO SPLIT SPOON. 3.0 inch O.D./1.5 inch I.D. (SP) ORLLMG

.AKE LANDFILL SHELBY TUBE: 3.0 inch Q.D./2 13/16 inch I.D. <SH> START FNSH
;ULL UN11 * WATER LEVEL ™E TO«

TME 16:3S 11:°°

DATE DATE DATE

33<U° ELEVATWN 459.3 CASWC DOTH 3/35/95 3/25/95

DMU. RJC CMC 75 - TRUCK MOUNT SURFACE CONOmONS

ANCLE -90- BEARMO

SAMPLE HAMMER

I

— 46

t
— 49

E-50

E-SI

1-52

5-53

E-54

1-55

1-56

1-57

j-58

F-59

S Q

Is

6
8
12
16

3
5
50/4'

i
1.6'
ZV

(BOX)

i.r
z.y
I33»

f 1 SAMPLE NUMBER
K AND
Q DESCRFT10N Of MATERUL

t (44.3-49.0 ft.) Conpact, olive gray
\ (5Y 4/1), Fine SAND, trace Silt, wet, NR,
1 <SM), (ALLUVIUM)

(410.3) 49.0
End of Soil Borehole Log at 49.0 ft.

1

SP

©

SP

©

—

REMARKS

Top of weathered
bedrock encountered
9 48.5 ft.



^fcCORD OF DRILLHOLE PZ-205-&*flk
PROJECT. LAIDLAW/RI-FS BO^^^R-tOD: NX Core & water OATU^^^H
PROJECT NO: 943-2848 DRIC^^^TE: 5/17/95 - VI 9/95 COOROT^K
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: "o

»
s

- 48

• 50

- 54

'

- 58

• 60

- 82

'
- 64

ROCK TYPE

DESCRIPTION

0.0-49.0 a
See Soil Borehole Log
P2-205-AS
49.0-54.0 ft
No samples collected

405.50
54.0-67.5 ft. 54-00

bedded, pale yellowish brown
(10YR 6/2), very fine grained,
weak. ARGILLACEOUS

FORMATION)

400.50
59.00

CO 1_CQ C ft

Grain size is medium grained
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DEPTH
(FT)

405.50
54.00

400.10
59.40

R
U

N
 N

O
.

1

2

>
cc

LU Ul
§S RQO
°a01 ss?s c

93%

99%

P-PoWwd F»-F>Oiod* ..
K-SBurakiMl CL-CUy Ml z

Ing SM-Smooti CH-CMoiid cc
d R.Rougn H-H.rtKl S£

VR-V. Rough QRF-O/«v« Ftod K°

a^ DIE
§8 Sui<n

Si risis
.»"c«2 8 S \

•

1

•

•

(

<

•

>CONTINUITY DATA £

TYPE AND
SURFACE

DESCRIPTION

J.PLSM.Fe

J.PUSM

J.ST.SM

J.C.SM.Fe

B.PL.SM

J.PUSM (2)

J.PUSM

y

i-1 "•
0 SS-

Sheet 1 of 4

COLLAR ELEV: 459.5
M: 1067483.54 E: 515477.78
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NOTES
WATER LEVELS

INSTRUMENTATION

0.0-49.0 ft
Borehole advanced with
10.25 in. ID hollow stem
augers
49.0-54.0 ft
Borehole advanced with
9 7/8 in. bit using mud
rotary then 6 in. steel
casing grouted into
annulas with neat cement
Bedrock encountered
® 48.5 ft

5/1 8/95® 8: 15
Began coring

5/1 8/95® 8: 40
End of Run 1

-

DEPTH SCALE: 1:2 LOGGED: D. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON (jOICST ASSOClatCS
DRILLER: D. MAHURIN DATE.- 8/20/95



PROJECT: LA1DLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

•CORD OF DRILLHOLE PZ-205-

DRILL HTG: CME 75

NX Core & water
5/17/95-5/19/95

DATUl
COOR
AZIMUTH: 0

1067483.54

Sheet 2 of

COLLAR ELD/: 499.5
E: 515477.78

INCLINATION: -90

ROCK TYPE

DESCRIPTION

J-Jom
F-FaJt
5-Sh.ar

PL-Plan* P-PoMwd
C-Cuvtd K-SluntiOwJ
U-UndUafrlg SU-Smoo«l
ST-S1«ppod R-Rough
1-lnsflvJaf VR-V. Rough

CL-CtlylntI
CH-CMonn

QRF-Gravol F4M

ELEV

DEPTH
(FT)

DISCONTINUITY DATA

§832
o o
n «

TYPE AND
SURFACE

DESCRIPTION

O

£ 8

i 2
UJ Q

ji » rt (M \
tr zff tc \

O

Q f

o o o o
O Kl O O »0o - « to *-

p* N <•) <T (A «_
I CC (C CC CC <£

NOTES
WATER LEVELS

INSTRUMENTATION

70

72

- 78

80

54.0-67.5 ft
Fresh, medium to thinly
bedded, pale yellowish brown
(10YR 6/2), very fine grained,
weak, ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
65.0-75.9 ft
Scattered chert nodules
65.8-66.0 ft
Claystone layer

67.5-99.5 ft
Fresh, medium to thinly
bedded, pale yellowish brown
(10YR 6/2), very fine grained,
weak. LIMESTONE, (ST. LOUIS
FORMATION)
Stylolitic

69.8-75.9 ft
Very fine to microcrystalline
zones of thinly laminated
layers of clay within the
limestone, color is medium
light gray (N6)

76.6-77.4 ft
Argillaceous layer

78.7-80.0 ft
Argillaceous zone, unfilled
vugs (1-3 mm. in diameter)

385.00
74.50

J.PL.R

B.PL.SM (2)

J.PL,SM.Fe

J.PLRFe

J.PL.R

J.PL.R (2)
J.I.R

J.PL.R

J.I.R

J.I.R (3)

J.PL.R

J,PL,R.Fe

J.PUR

J.PL.R

J.I.H

J.PL.R

J.PL.R (2)

5/18/95 @ 10:40
End ol Run 2

5/18/95® 11:45
End of Run 3
Ended drilling for the
day due to bad weather.
5/19/95® 7:40
Began drilling

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: D. ALLOWAY
CHECKED: B. TILTON
DATE: 8/20/95

Colder Associates



PROJECT: LAIOLAW/RI-FS BO^̂ ^H-IOO: NX Core 4 water DATUM^̂ Î
PROJECT NO: 943-2848 ORIlJ^̂ KTE: 5/17/9S • S/19/95 COORDlrW^J
LOCATION: BnOGETON, MO DRILL RIG: CME 75 AZIMUTH: 0

„

- 80

- 82

- 84

- 86

»

" 88

- 90

- 92

• 94

•- 96

ROCK TYPE

DESCRIPTION

67.5-99.5 ft
Fresh, medium to thinly

(10YR 6/2). very fine grained.
weak, LIMESTONE, (ST. LOUIS
FORMATION)
Stylolitic

Argillaceous zone, unfilled

Color grades to light olive
gray (5GY6/1)

88.6-93.8 ft
Argillaceous, vuggy, color is
light olive gray (5GY 6/1)

!

94.5-97.5 ft
Argillaceous, color is light
olive gray (5GY 6/1)
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TYPE AND
SURFACE

DESCRIPTION

J.PLR (2)

J.PLR

J.PLR

J.PLR
J.PLR

B.PLSM
J.PLSM
J.PLSM

J.C.SM

J.PLR

B.PLSM

J.PLSM

o
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Sheet 3 of 4

COLLAR ELEV: 45S.5
: 106746354 E: 915477.78

INCLINATION: -00
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NOTES
WATER LEVELS

INSTRUMENTATION

5/1 9/95® 9: 15
End of Run 4

5/19/95 @ 10:40
End of Run 5

DEPTH SCALE: 1:2 LOGGED: 0. ALLOWAY
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON CjOldeT ASSOClSteS
DRILLER: D. MAHURIN DATE: 6/20/95



PROJECT: LAIDLAW/n-FS
PROJECT NO: 943-2848
LOCATION: BRIOGETON, MO

CORD OF DRILLHOLE PZ-205-
HOO: NX Core & water

DRlB^HKTE: 5/17/99 • 5/19/95
DRILL R!G: CME75

DAT
COOROU
AZIMUTH: 0

106748354

Sheet 4 of

COLLAR ELEV: 498.5
E: 515477.78

INCLINATION: -90

BOCK TYPE

DESCRIPTION

J-Jort
F-FUI

PL-Pl«rw
C-Cumd

B-Boddng
F-Fotoaon

ST-Sttppod
|.lrr»gU»

P.PoWwd
K-SSorwdKj
SM-Smoo»i
R-Rough
VB-V. Rough

F*-FiOddt
CL-Oaylnfl

H-HuM
ORF-<^a<m Fifed

ELEV

DEPTH
(FT)

ROD

DISCONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION
E 5

o
2
h-
z
o

o o o o
O in o O tf)

NOTES

WATER LEVELS
INSTRUMENTATION

- 98 67.5-99.5 ft
Fresh, medium to thinly
bedded, pale yellowish brown
(10YR 6/2), very fine grained,
weak. LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic

97.5-99.5 ft.
Thin clay laminae

- 98

360.00

J.I.R.Fe

J,PL,SM,CL

J.I.R

5/19/95® 11:30
Finished drilling

End of Record of Drillhole
at 99.5 ft

- 100

- 102

1 104

- 108

- 110

•
DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: 0. MAHUR1N

LOGGED: 0. ALLOWAY
CHECKED: B. TILTON
DATE: 6/20/9S

Colder Associates
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ffffffffffffF SOIL BOGGLE LOG
LAIOLAW WASTE 8VBTEM8 INC.

(SITE NAME AND LOCATION ORUJNG METHOD: BOMNG NO.

LA
WES

DF

NORTHING^ 106
DATUM EASTING; 515E

6.25 inch I.D. Hollow Sten Auger PZ-20e-SS

SHEET

SAMPUNO METHOD: 1 OF 3

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. CSP) DRHJJNC

T LAKE LANDFILL SHELBY TUBE: 3.0 inch O.DV2 13/16 inch I.D. <SH> START FMSH

LKABLL UNII «; WATER l£Va TWE TIME

JlfZ 14:30 8:50

DATE DATE DATE

i0934°5 ELEVATION 458.4 CASWG DEPTH 3/9/95 3/10/95

OWLL WC CME 75 - TRUCK MOUNT SURFACE CQNOmOKS Wet to nuddy sand adjacent to access road;

ANGLE VERTICAL BEARMG no vegetation.

SAMPLE HAMMER

Si

3- 1

[:
— 4

3- 5

E- 6

•™^ T

3- 8

Z~ 9

E~IO

I~ 11

— 12

fe-13

h-14

i
23
29
20
22

3
15
10
30

33
25
16
18

6
5
3
4

3
3
3
5

2
2
3
4

1
2
3
3

2
3
5
3

i
0.8' •
ZF,«

(4030 ,

>

•»

•1

•
0.9' •
ZF ,•
(*3W ,

•

•»

•
o.r '
SF ,'
(3XJ ,

I
«

•1

0.4'
zv
tztra

0.9'
O7

l«5X)

ST
(53X)

16-
2.0-

(80V.)

O.S'
FT

(«OX>

EJ K SAMPLE NUMBER
\ * MO! D DESaWTION OF MATERM.

• \A <0.0-6.0 ft.) Dense, medium light gray
• Tl <N6>- LIMESTONE GRAVEL and SAND, SR, dry,

•LJ <GP>, (FILL)

•
•

•

.'""•
•

•
•

•

•J <452.4) 6.0
k< (6.0-15.6 Ft.) Firn, moderate yellowish
P bro«n UOYR 5/4), CLAYEY SILT, little
1 fine sand, iron stained, laminated, NR,

damp, (CL-ML), (LOESS)

Ifl 8 12.7 Ft., becoming moist

11 6 13.2-13.3 ft., medium dark gray (N4),
[— ] SILTY CLAY

I

SP

©

SP

(D

SP

(D

SP

©

SP

©

SP

©

SP

©
SP

®

—

REMARKS
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LA.IOLA.W WASTE SYSTEMS INC.

RmOLSOIL BOREHOLE LOG
SITE NAME AND LOCATION

LAIDLAW\RI-FS\MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1068030.83
DATUM EASTING^ 515809.45 ELEVATION 458.4

DRUJNG METHOD:

6.25 inch I.D. Hollow Sten Auger

SAUPUNO METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. CSP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

TUE

DATE

CASNG DEPTH

BONNO NO.

PZ-208-SS

SHEET

2

DRLLMG

START

mi£

14:30

DATE

3/9/95

FMSH

TIME

8:50

DATE

3/10/95

OKU. RK CME 75 - TRUCK MOUNT SURFACE CONDITIONS Vet to nuddy sand adjacent to access road;

ANGLE VERTICAL BEARMG no vegetation.

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCMPTON OF MATERIAL
REMARKS

16

17

19

— 20

— 21

— 22

— 23

— 25

— 26

29

\.T
2.0-

C852)

1.5'
tt
732)

\.y
2T
752)

1.2'

TV
SOX)

\.T
2.0'
83X)

1

C6.0-15.6 ft.) Firm, moderate yellowish
brown UOYR 5/4), CLAYEY SILT, little
fine sand, iron stained, laminated, NR,

\danp, <CL-ML), (LOESS) (442.8) 15.6/
(15.6-17.6 ft.) Firn, dark gray (N3),
SILTY CLAY, danp, (CD, (LOESS)

(440.8) 17.6
(17.6-18.0 ft.) Stiff, olive gray
(5Y 4/1), CLAY, little silt, NR, noist,
(CD. (LOESS)
(18.0-22.8 ft.) Firn, olive gray
(5Y 4/1), CLAYEY SILT, trace fine sand,
NR, noist, (CL-MD, (LOESS)

S 22.0 ft., beconing some fine sand

(22.8-29.7 ft.) Firn, light olive gray
(5Y 5/2), CLAYEY SILT, iron stained,
laninated, NR. noist, (CL-ML), (LOESS)

9 24.5-24.8 ft., sone sand, wet

8 25.2-25.4 ft., sone sand, wet

9 27.2-29.7 ft., wet
8 27.4-27.6 ft., fine to nediun sand
layers

8 28.6-29.7 ft., little sand

(29.7-31.3 ft.) Firn, nediun dark gray
(N4). CLAYEY SILT, NR, danp, (CL-MD,
(LOESS)



ffffffffffffi
LA1DLAW WASTE SYSTEMS INC.

SOIL BOR LOG
SITE NAME AND LOCATION

LAIDLAV\RI-FS\MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING. 1068030.83
DATUM EASTING: 515809.45 ELEVATION 4584

OMLLJNG METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPLMG METHOD:

SPLIT SPOON; 2.0 inch O.D./1.5 inch I.D. <SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH)

WATER LEVEL

TIME
DATE

CASMG DEPTH

BORMG NO.

PZ-206-SS

SHEET

DRUMG

START
TME

14:30

DATE

3/9/95

FINISH

TIME

8:50

•z.
an

vt
LJ

UJ
Z

DATE

3/10/95

OKU. RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS Vet to nuddy sand adjacent to access rood; o
o
o

ANCLE VERTICAL BEARMG no vegetation.

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRPTION OF MATERM.
REMARKS

31

— 35

— 36

— 37

— 38

— 39

40

— 41

2
23
50/0'

so/r

18'

2.01

1.3'
zv

C632)

2-0'

1.0'
2V

(SOX)

0.7-

TV
OSX1

C29.7-31.3 ft.) Firn, nediun dark gray
<N4>, CLAYEY SILT, NR, danp, (CL-ML).
CLOESS)

6 31.1-31.3 Ft., wet (427.1) 31.3
(31.3-36.9 Ft.) Conpact to loose,
noderate to dark yeUo»ish brown
UOYR 5/4-10YR 4/2), F-n SAND,
trace silt, NR, wet, <SP), (ALLUVIAL)

9 34.0 Ft., beconing nediun sand

35.9-36.9 Ft., SAND and CLAY

Split spoon wet

Split spoon wet

(421.5) 36.9
(36.9-37.7 Ft.) Sf.FF, olive gray
(5Y 4/1), CLAYEY F-n SAND, NR,
MOIST, (SO. (ALLUVIAL)

Add water to
inside oF
augers to
prevent sand
blow

(420.7) 37.7
(37.7^41.1 Ft.) StiFF, olive gray
<5Y 4/D, CLAYEY SILT, trace sand,
laninated, NR, wet, (CL-ML), (LOESS)

(417.3) 41.1
(41.1-43.0 Ft.) Conpact, olive gray
(5Y 4/1), Fine SAND, trace sat, NR, wet,
(SM), (ALLUVIAL)

(415.4) 43.3
End oF Soil Borehole Log at 43.0 Ft.

See PZ-206-SS Record oF Drillhole For
rock descriptions

Split spoon
reFusal at
43.0 Feet;
auger to
44.0 Feet
Split spoon
reFusal at
44.0 Feet

ac
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00
ru

CO
O



^ttORD OF DRILLHOLE PZ-206-S^^ s^ , „ a
PROJECT: LAIDLAW/Rt-FS BOÎ ^̂ MCD: NX Core & water DATUP^^^B COLLAR ELEV: 458.4
PROJECT NO: 943-2848 ORIO^^PfrE: 4/5/93-4/6/95 COOROT^BcN: 1060830.8 E: 51580S.5
LOCATION: BRIDGETON. MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

'
a

- 32

- 34

- 36

- 38

I
- 40

- 42

. 44

• 48

•
- 48

ROCK TYPE

DESCRIPTION

0.0-43.0 ft
See Soil Borehole Log
PZ-206-SS

415.40
43.0-44.5 ft 43.00
No samples collected

413.90
44.5-51.7 ft "SO
Slightly weathered, medium
bedded, light olive gray
(SY 6/1), microcrystalline,
medium strong. LIMESTONE.
(ST. LOUIS FORMATION)

44.5-46.1 ft
Some chlorite on broken
surfaces

47.7-49.4 ft
Moderately weathered, porous/
vuggy
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a-B*ddng ST-Supp*d fl-Fuutfi H-H«Md
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DISCONTINUITY DATA
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TYPE AND
SURFACE

DESCRIPTION

'

J.I.SM.CL (2)

J.I.SM

J.U.SM.Fe

J.I.SM.Fe
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NOTES
WATER LEVELS

INSTHUMENTAT1CN

-

Advanced 4" diam. HW
casing to 46.0 ft. begin
coring on top of rubble
at 44.5 ft

-

DEPTH SCALE: 1:2 LOGGED: S. COSIO
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: J. MILLER GOlQef ASSOCIatCS
DRILLER: 0. MAHURIN DATE: 5/16/95



^^ECORD OF DRILLHOLE PZ-206-^^ sue* 2 a, e
PROJECT. LAIDLAW/RI-FS B^^^BrwOD: NX Core & water OATÎ ^^H COLLAR ELEV: 458.4
PROJECT NO: 943-2848 Offl̂ ^^ATE: 4/5/95-4/6/95 COOFflll̂ RS N: 1060830.8 E: 515809.5 i
LOCATION: BRIDGETON, MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION- -90

»
s

• 48

- 50

- 52

- 54

'

- 58

- 60

- 62

•

ROCK TYPE

DESCRIPTION

44.5-51. 7 ft
Slightly weathered, medium
bedded, light olive gray
(5Y 6/1). microcrystalline.
medium strong, LIMESTONE.
(ST. LOUIS FORMATION)

408.70
51.7-52.7 ft 91.70
Completely weathered, thickly
laminated, greenish gray 406.10
(5GY 6/1). very fine grained. 92.30
extremely weak. CLAYSTONE,
(ST. LOUIS FORMATION)
52.7-59.2 ft
Slightly weathered, medium
bedded, light olive gray
(5Y 5/2). very fine grained,
medium strong, DOLOMITE.
(ST. LOUIS FORMATION)
54.2-55.3 ft
Moderately weathered, very
porous/vuggy, (<1-3 mm.)

39920
59.2-66.5 ft 99.20
Fresh, thickly bedded, light
olive gray (5Y 6/1). f-m
grained, medium strong.
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
1-2 mm. calcite veins common.
stylolitic. few zones showing
up to 5 mm. vugs, little
pyrite crystals, few
Arenaceous Limestone beds
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TYPE AND
SURFACE

DESCRIPTION

Core Loss

J.I.SM (6)

J.PL.SM

J.I.R (2)

J.I.SM
J.I.SM.CL

Core Loss

J.I.R

J.I.R

J.I.R

J.I.R

J,I.R(2)

J.I.R
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WATER LEVELS
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— J

Core loss due to '.
fractured, weathered rock
Core Run 1 at 11:55

t

;
.

Core loss due to presence
of weak claystone j

'
•.
•

.

'

•
'

.

•

End Core Run 2
at 14:10
4/5/95® 13:15
Begin coring Run 3

4/5/95 @ 13:40
Begin coring Run 4
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DRILLER: D. MAHURIN DATE: 5/16/95



PROJECT: LAIOLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON, MO

»TO- —1 UJ
Q

• 64

- 66

• 68

• 70

'

- 74

• 76

• 78

•.

DESCRIPTION

64.5-67.3 ft.
Small (up to 1 mm.),
glauconite lenses, few pyrite
veins <1 mm., but abundant
crystals

66.5-68.5 ft.
Fresh, thickly bedded, olive
gray (5Y 4/1), f-m grained,
medium strong, ARENACEOUS
LIMESTONE (ST. LOUIS
FORMATION)
Abundant calcite crystals
<1 mm.
66.6ft.
A large >20 mm. calcite
crystals
68.5-70.0 ft.
Fresh, thickly bedded, light
olive gray (5Y 6/1). f-m
grained, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)
Calcite crystals common.
argillaceous partings observed
70.2-71.8 ft
Arenaceous Limestone with
abundant calcify crystals

71 8-80 0 ft
Fresh, thickly bedded, light

grained, medium strong.
LIMESTONE (ST LOUIS
FORMATION)
Calcite crystals common,
fossils present but not
abundant stylolitic, pyrite
crystals and veins up to 1 mm.
abundant

77.3-77.8 ft

77 8-78 1 ft.
Chert nodules
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TYPE AND
SURFACE

DESCRIPTION

J.I.CL (3)
J.I.R

J.I.R

J.I.R (2)

J.I.R '

J.I.CL

J.I.CL (2)

J.I.R

J.I.SM.CL

J.I.R

J.I.SM.CL

J.I,R(5)

J.I.R (2)

J.I.SM.CL

J.I.SM.CL (2)

J.I.R (2)
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^ ~ 2 NOTES

2 § g WATER LEVELS
2 O INSTRUMENTATION
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4/5/95 ® 13:40
Begin coring Run 4

i

"1

i

4/5/95 @ 14:25
Begin coring Run 5
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^teCORO OF DRILLHOLE PZ-206-^^ sheet 4 of a
PROJECT: LAIDLAW7RI-FS BO^̂ ^HrHOO: NX Core & water OATll̂ ^^V COLLAR ELEV: 458.4
PROJECT NO: 943-2848 Dffl̂ ^CATE: 4/5/93 - 4/B«5 COORB^Bis N: 1060830.8 E: 515808.3
LOCATION: BR1DGETON. MO DRILL RIG: CME 75 AZIMUTH: 0 INCLINATION: -90

Is
- 80

• 82

- 84

- 88

'

- 90

- 92

- 94

•

ROCK TYPE

DESCRIPTION

80 0-85 0 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), f-m
grained to mtcrocryslalline,
medium strong, LIMESTONE,
(ST. LOUIS FORMATION)
Large calcite veins up to
12 mm., abundant pyrite
crystals and veins up to
1 mm., argillaceous partings
scattered throughout, stylolitic

85.0-87.5 ft.
Fresh, thickly bedded, light
olive gray (5Y 6/1), finely
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolites common, calcite and
pyrite veins present, trace of
glauconite, few chert nodules

87.5-89.5 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE
(ST. LOUIS FORMATION)
Calcite and pyrite crystals
abundant few calcite veins
<1 mm.

89.5-93.3 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). fine
grained to crystalline, medium
strong. LIMESTONE. (ST. LOUIS
FORMATION)
Calcite and pyrite crystals
abundant few calcite veins
<1 mm.

93.3-99.1 a
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Stylolitic, bioturbated,
abundant calcite veins up to
1 mm., few pyrite crystals
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TYPE AND
SURFACE
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WATER LEVELS
INSTRUMENTATION

Begin coring Run 6

4/5/95® 16: 16
Begin coring Run 7
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ORD OF DRILLHOLE PZ-206-SS Sheet 3 of 8

1 PROJECT: LAIOLAW/RI-FS BC^̂ HFHOD: NX Core & water ' OATUM^^^V
PROJECT NO: 943-2848 ORlH^RlE: 4/5/95-4/8/95 COORDlW^N: 1060830.8
LOCATION: BRIDGETON. MO DRILL RIG: CME 75 AZIMUTH: 0

i
S

- 96

- 98

- 100

- 102

'

- 1O6

- 108

• 110

*
- 112

ROCK TYPE

DESCRIPTION

93.3-99. 1 ft
Fresh thickly bodded light
olive gray (5Y 6/1). fine

ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Stylolitic bioturbated
abundant calcite veins up to
1 mm., few pyrite crystals

99 1-102 5 ft
Fresh, thickly bedded, light
olrve gray (5Y 6/1). fine
grained to crystalline, medium
strong, LIMESTONE. (ST. LOUIS
FORMATION)
Abundant argillaceous
partings, calcite veins up to
10 mm., pyrite crystals
scattered

102. 5-105.0 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). fine
grained, medium strong,
LIMESTONE (ST LOUIS
FORMATION)
Stylolitic, calcite and pyrite
crystals common, small <2 mm.
vugs/porous, calcite veins
<1 mm. scattered

105.0-108.0 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). f-m
grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Stylolitic, abundant calcite
and pyrite veins up to 2 mm.,

partings common, few large
crystals of calcite up to
8 mm.

108.0-1 13.0 ft
Fresh, thickly bedded, light
olive gray (5Y 6/1). micro-

LIMESTONE. (ST. LOUIS

Stylolitic abundant calcite
and pyrite veins, chert
nodules common
109.4-110.1 ft
Bed of bluish green, clayey
material, foliated, intra-
clasts of Limestone
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SURFACE

DESCRIPTION
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E: 315808.5
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Z o INSTRUMENTATION
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4/5/95 @ 17:00
Stop coring for the day

4/6/95@ 8: 13
Begin coring Run 8

4/6/95 @ 9: 17
Begin coring Run 9
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DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: J. MILLER OOlder ASSOClatCS
DRILLER: 0. MAHURIN DATE: 5/18/95



PROJECT: LAIOLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDGETON. MO

1
1 w

Q

- 112

- 114

- 116

- 118

»
- 120

- 122

• 124

- 126

- 128

ROCK TYPE

DESCRIPTION

113.0-117.OfL
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
ARGILLACEOUS LIMESTONE.
(ST. LOUIS FORMATION)
Banded with fine to medium
grained Limestone up to 8 mm.
thick. caJcite crystals and

stylolites rare but present

341.40

117.0-120.7 ft "7.00
Fresh thickly bedded light
olive gray (5Y 6/1), fine
grained strong LIMESTONE
(ST. LOUIS FORMATION)
Stylolitic, fossiliferous,
pyrite and calcite veins
common, oolitic, fossils are
brachiopods and crinoids.
Argillaceous partings from
11 9.0- 11 9.7 ft.

120.7-122.5 ft
Fresh, thickly bedded, olive
gray (5Y 6/1), fine grained,
strong ARGILLACEOUS
LIMESTONE. (SALEM
FORMATION)
Abundant argillaceous partings

appear like spider form
122. 5- 125. Oft.
Fresh, thickly bedded, light
olive gray (5Y 6/1), fine
grained, medium strong,
LIMESTONE. (SALEM

Beds of chert up to 60 mm..
Stylolitic, abundant
argillaceous partings

333.40
End of Record of Drillhole '25.00
at 125.0 ft
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DESCRIPTION
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117.0ft.
Inferred top of
SALEM FORMATION
encountered

4/6/95® 10:23
Begin coring Run 10

4/6/95® 11:05
Coring completed

-
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A
LAIDLAW WASTE SYSTEMS INC.

1 SfTE NAME AND LOCATION

LAIDLAW/Oua RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 8

NORTHING: 1069644.67
DATUM EASTING: 516037.64 ELEVATION 461.9

DRU. RKJ CME 75 - TRUCK MOUNT

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER 140 Its.

1

[;
jjj- 5

^- 7

E~ 9

— 12

F-13

F-u

Is

3
50/6'

11
10
7
6

3
4
5
6

16
4
1
a

3
3
7
8

5
a
4
23

4
14

18
3

4
6
1
4

!
0.0'
Zff

1.1'

(33X1

1.5'

0.1'

(3«

0.1'
2.0'

0.3'

0.7"

0.0'

(07.)

f

SOIL BOfST&OLE LOG
DRK1MO METHOD: BORMG NO.

4.25 inch I.D. Hollow Sten Auger PZ-207-AS

SHEET

SAMPLMO METHOD: 1 OF 3

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP) ORflJJNC

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START FINISH

WATER LEVEL *** ***

TOE 12:35 17:42

DATE 0*TE DATE

CASING DEPTH 4/9/95 4/9/95

SURFACE CONOmONS

' SAMPLE NUMBER
K AND
Q DESCRPT10N OF MATERIAL

•A- 1 1 (0.0-2.0 ft.) Concrete

' Jl

w* *y

V ^
7 V
V ^

7 V
V ^

7 V
V ^

7 V
V ^

7 V
V V

7 V
V ^

7 V
V \i

7 V
V ^

7 V
F ^.

(459.9) 2.0
k J (2.0-4.0 ft.) Very stiff, nottled, noderate
ftj yellowish brown (10YR 5/4) to dark
§1 greenish gray (5GY 4/1), SILT, NR, danp,
M (ML), (LOESS)

(457.9) 4.0
I i (4.0-5.8 ft.) Stiff, dark greenish gray
1 J (5GY 4/1), CLAYEY SILT, sone fine Gravel,
U nottled. NR, danp, (CL-ML), (LOESS)

H (456.1) 5.8

LJ- (5.8-12.0 ft.) Waste
p T

below 9.5 ft., waste becones wet

M

(449.9) 12.0

sX^CkJ (12.0-12.7 ft.) Hard, dark greenish gray
^oXff (5GY 4/1), CLAY, trace fine Gravel,
^ M 1 \NR. wet, (CD, (FILL) (449.2) 12.7/-

(12.7-14.0 ft.) Waste

(14.0-16.0 ft.) No Recovery

I

SP

SP

©

SP

©

SP

©

SP

©

SP

©

SP

SP

—

—

—

—

REMARKS

First water
encountered
S 9.5 ft.

fron 14.0-20.0 ft.,
no sanples
recovered, but
drilling indicates
waste



LAIDLAW WASTE SYSTEMS INC.
SOIL LOG

LAIDLAW/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING' 1069644.67
DATUM EASTING' 516037.64 BJEVMWN 461.9

onujNO METHOD:
4.25 inch I.D. Hollo* Sten Auger

SAMPLING METHOD:

SPLIT SPOON: 8.0 inch O.D./1.5 inch I.D. <SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

TIME

DATE

CASMG DEPTH

BORMG NO.

PZ-207-AS

SHEET

OF
DOLLING

START

me
12:35

DATE

4/9/95

FIMSH

TIME

17:42

DATE

4/9/95

OWL!. RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER 140 Ibs.

SAMPLE Hi«01
AND

DESCMPTION OF MATERW.
REMARKS

16

19

— 20

— 21

— 23

— 24

— 25

r—26

29

(12.7-20.0 Ft.) Waste

(16.0-18.0 Ft.) No Recovery

(18.0-20.0 Ft.) No Recovery

(441.9) 20.0

(20.0-20.4 Ft.) StiFF. dark greenish gray
L (5GY 4/1), SILT, trace Fine Gravel,
\NR. wet. (ML), (FILL) (441.5) 20.4/

(20.4-20.fc ft.) Loose,
igray (5GY 4/1), Fine SAND, NR, wet,
\(SW). (FILL) (441.3) 20.6/

(20.6-22.0 Ft.) Waste

(22.0-24.0 Ft.) No Recovery Fron 22.0-28.0 Ft.,
no samples
recovered, but
drilling indicates
waste

(24.0-26.0 Ft.) No Recovery

(26.0-28.0 Ft.) No Recovery

(28.0-32.0 Ft.) Firn to very stiff.
greenish black (5G 4/1) to dusky blue-
green (5SG 3/2), SILT, little Sand and
Gravel. NR, wet, (ML). (FILL)

(433.9) 28.0



ffffttEffffEF SOIL BORl
LAIOLAW WASTE SYSTEMS INC.

[SITE NAME AND LOCATION DRUMO METHOD:

TlOLE LOG
BORMG NO.

m 4.25 inch I.D. Hollo* Sten Auger PZ-207-AS

r
LAIDLA\,
VEST I

OPER

NORTHING: 10696
DATUM EASTING' 516037.

SAMPLNO METHOD:

SHEET

3 op 3

SPLIT SPOON. 2.0 inch Q.D./1.5 inch I.D. (SP) ORUJNG

.AKE LANDFILL SHELBY TUBE-. 3.0 inch Q.D./2 13/16 inch I.D. (SH) START FWBH
*BLL UNH Z ^ lSfL

TIME

DATE

64 ELEVATION 461.9 Cfain OB™

DRU. RtC CME 75 - TRUCK MOUNT SURFACE CONDITIONS

TUE TIME

12G5 17:42

DATE DATE

4/9/95 4/9/95

ANGLE VERTICAL BEARMG NA

SAMPLE HAMMER 140 ibs.

fj

z~31

— 32

h

I~39

~40

I~*1

— 42

u"43

P-44

cE Q

i!
4
1
4
4

3
10
15
20

10
8
18
15

0
0
0
0

1
4
5
7

i
o.i-
2.0'
<3X»

i.r
O7

1.3-

[63X1

a.o-
2.0'

:ioox>

0.5'
2.0-

I
ft SAMPLE NUMBER
_ AND
D DESCMPDON OF MATERIAL

• -*"s
; *^f .

'.* "- •' •

• '•'»'.
*.* * * ^

• f \*
.•* * •

V* •
'.'•.*• *.

1 ". "•

• " " . * •

- 1 "*•
• ' V

": */' "
• . * ••

.* " "' "•
• *".**. »

s ". V.

••*•

|| (28.0-32.0 ft.) Firn to very stiff,
greenish black (5G 4/1) to dusky blue-
green (5BG 3/2), SILT, little Sand and
Gravel, NR, wet, (ML), (FILL)

(429.9) 32.0
L I (32.0-40.0 ft.> Very loose to compact,
U dark greenish gray (5GY 4/1), fine SAND.
fl NR, wet, (SV), (ALLUVIUM)

(421.9) 4Q.O
End of Soil Borehole Log at 40.0 ft.

1

SP

©

SP

©

SP

©

SP

©

SP

(20)

—

—

REMARKS
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SOIL BOR LOG

LAIDLAW/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1069219.14
DATUM EASTING: 517169.45 ELEVATION 472.5

DRUJNB METHOD:

6.25 inch I.D. Hollow Sten Auger

SAMPUNO METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. <SP>

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

DATE

CASNG DEPTH

BORMC NO.

PZ-208-SS

SHEET

OF

DRLUNG

START

THE

8:15

DATE

6/17/95

RMSH

TIME

9:45

DATE

6/17/95

OWLL RIG CME 75 - TRUCK MOUNT SURFACE CONDITIONS Grass covered lawn

ANGLE BEARMG

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRFDON OF MATERM.
REMARKS

I 1

— 5

— 6

— 7

— 8

— 9

— 10

— 11

I.7'
8.0'

<83X>

1.7"
2.0'

(BK1

0.9'

S.O'
C4JZ)

1.5'

1.9-

1.8-

(0.0-4.0 ft.) Firn. dark yellowish brown
OOYR 4/2), SILT CLAY, trace organics
consisting of fine roots, NR, danp, <CL),
(TDPSOIL)

6 2.0 ft., color changes to moderate
yellowish brown C10YR 5/4)

(468.5) 4.0
(4.0-7.5 ft.) Loose, noderate yellowish
brown (10YR 5/4) to pale yellowish brown
(10YR 6/2), CLAYEY SILT, NR, noist,
(CL-ML), (LDESS)

(465.0) 7.5

SP

©
(7.5-15.0 ft.) Loose, pale yellowish
brown (10YR 6/2), SILT, trace iron oxide
staining, occasional thin, danp, fine
sand seans «1 1/2 in. thick), (ML),
(LOESS)

fron 12.0-14.0 ft., little fine sand
throughout silt

SP

©

SP

(a)



A
affffffffffF SOIL BoSFnoLE LOG
LAIDLAW WASTE SYSTEMS INC.

SHE NAME AND LOCATION

LAIDLAW
WEST I

OPER/

NORTHING; 106981
DATUM EASTING' 517169.

DRUM METHOD: BORM6 NO.

6.25 inch I.D. Hollow Sten Auger PZ— 208-SS

SHEET

SAMPUNG METHOD: 2 & S

SPLIT SPODNi 2.0 inch D.D./1.5 inch I.D. <SP) ORBJJNG

.AKE LANDFILL SHELBY TUBE- 3.0 inch D.D./2 13/16 inch I.D. <SH> START F1MSH
*BLt UNIT e ^^ lf|(|L TO T,,̂

T|y£ &15 9:45

OWE OWE DATE

45 EITVATWN 472.5 CASNG DEPTH 6/17/95 6/17/95

DWU RIG CME 75 - TRUCK MOUNT SURFACE COMOmONS Grass covered lawn

ANGLE BEARMG

SAMPLE HAMMER

6f

z~18

h
E~19

E~2°

E~21

I"22

E~23

~2*

E~25

E~26

— 27

h8
F-29

1:

7
50

i

o.s-
IF

<30X>

1
ft SAMPLE NUMBER
«. AND
D OE5CMPTIOM OF UATERM.

L (15.0-17.0 Ft.) Conpact. pale yellowish
f brown UOYR 6/2) to noderate yellowish
l_ brown (10YR 6/2), fine SAND, trace Silt,
U- • trace iron oxide staining, NR, danp,
M <SP), (ALLUVIUM)

[~ 8 16.0 Ft., Fine sand becones wet

End oF Soil Borehole Log at 17.0 Ft.

See PZ-208-SS Record oF Drillhole For
rock descriptions

t

SP

®

SP

®

—

REMARKS



PROJECT: LAlDtAW/H-FS
PROJECT NO: 943-2846
LOCATION: 8RIDGETON, MO

ECORD OF DRILLHOLE PZ-208
NX Cora & water
6/17/93

CME 75
s N: 1069219.14

i of
COLLAR ELEV: 47iS

E: 917169.4S
INCUNATON: -90

ROCK TYPE

DESCRIPTION

J-Jon
F-Fiui
3-Sfmr
B-B«dOTig
F-Foiaton

Pl-Pllrw
C-Cjv*d
U-UnduMng
ST.SIippw)
-Irrtgiiv

K-SBuraid*d
SM-Smootl

Ft-FtOM*
CL-day irti
CH-Otont*

VH-V. Boutfl ORF-Orav«l F«*3

ELEV

DEPTH
(FT)

1§

N«- «a —

OISCONTINUITY DATA

S S

TYPE AND
SURFACE

DESCRIPTION

i a
ui O

3 O O O

s\fe"sVsVs

ii
NOTES

WATER LEVELS
INSTRUMENTATION

- 18

- 18

- 20

- 26

- 28

- X

fc

0.0-17.0 ft.
See Soil Borehole Log
PZ-202-SS
17.0- 17.4 ft
No samples collected

483.10 455.10

17.4-24.3 ft. »
Slightly weathered, thinly
bedded, light olive gray
(5Y 6/1). fine crystalline,
medium strong. LIMESTONE.
(ST. LOUIS FORMATION)
Some fossils

19.20

24.3-59.8 ft.
Fresh, thinly bedded, light
olive gray (5Y 6/1), f-m
grained, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Some fossiliferous zones

Below 29.2 ft. no fossils
present

29.20

J.l.R (4)

J.PL.SM

B.I.R (2)

J.PL.SM.CL
J.PL.SM

J.PL.SM (3)

J,I,SM

J.I,SM.Fe

J.l.R (3)

J.l.R
J.I.SM (4)

J.I.R (2)

J.I.SM.CL

J.l.R (2)

J.I.R.CL

J,I,R,CL (4)

J.I.R
J.l.R
J,I,R,CL (4)

J.I.R.CL
J.I.R
J.I.SM.CL (2)

J.I.R (3)

J.I.R.CL (2)

J.I.R.CL (2)

J.I.R

J.I.H.CL
J.P.SM.CL
J.I.R
J.I.R

J.I.R.CL
J.I.R
J.I.R.CL (2)

J.I.SM.CL (4)

J.I.R.CL

6/17/95® 10:15
Begain Run 1

6/17/95® 10:30
End Run 1

6/1 7/95® 11:00
End Run 2

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D. MAHURIN

LOGGED: B. T1LTON
CHECKED: R. BOOTH
DATE. 7/12/95

,
c= GOlder ASSOClateS



PROJECT: LAJOUAW/FB-FS
PROJECT NO: 943-2848
LOCATION: BHIDGETON, MO

ECORD OF DRILLHOLE
IOO: NX Core & water

8/17/93
CME73

1069219.14

Sheet 2 of 8

COLLAR ELEV: 472. J
B: 917168.49

INCLINATION: -80

UJ

*

HOCK TYPE

DESCRIPTION

J-Joint
F-Fjut
S-Sr»ar
B-B»ddng
F-fOatan

PL-Plvur
C-Curv«d
U-UndULatng
ST-SMpp«t
1-lrr»gU»

P-Pc*ir»d
K-S*«n«d»d
SU-SmooH
R-Rougtl
VB-V. Rough

CL-Oiylnll
CH-CMonu
H-H«d*d
QRF-QravM Fix)

ELEV

DEPTH
(FT)

RQO

opoo

2 2
"l

Is

QISCONTINUrTY DATA

§*" «
- M

TYPE AND
SURFACE

DESCRIPTION
2s

§ aa 1

o o o o
82S8S

NOTES
WATER LEVELS

INSTRUMENTATION

• 32

- 34

- 38

- 38

- 42

48

24.3-59.8 ft
Fresh, thinly bedded, light
olive gray (5Y 6/1). f-m
grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Some fossiliferous zones
Below 33.0 ft Limestone
becomes microcrystalline with
intermittent zones that are
very fine to fine crystalline

I

433.30
39.20

40.7-41.5 ft
Moderately weathered zone

42.4-46.7 ft
Intermittent dark gray (N3)
chert nodules (1/2 to 2 in. dia)

•

Below 46.5 ft stylolites
common

J.I.SM.CL

J.I.R

J.I.R.CL
J.I.R.CL
J.I.R.CL (2)
J.I.R

J.I.R.CL

J.I.R.CL

J.I.RCL

J.I.R

J.PL.SM.CL (3)

J.I.R.CL (6)

J.U.SM.CL

J.I.SM.CL (5)

J.PUSM.CL (3)

J.I.R
J.I.SM
J.C.SM

J.I.R.FO
J.I.RFe

J.PL.SM.CL

J.PLSM.CL

J.PLR.FO

J.I.SM.Fe

J.PL.SM

J.PL.SM
J.PL.SM (2)
J.I.RCL

6/17/95 ©11:40
End Run 3

DEPTH SCALE: 1:2
DRILLING CONTFIACTOR: LAYNE-WESTERN
DRILLER: 0. MAHURIN

LOGGED: B. TILTON
CHECKED: R. BOOTH
DATE: 7/12/93

Colder Associates



PROJECT: LAIDLAW/RI-FS B^^^VHOO: NX Cora A water OATl̂ ^^H COLLAR ELEV: 472.5
PROJECT NO: 043-2848 DÎ ^̂ BvTH: 8/17/95 COOR^^KN: 1069219.14 E: 3t7168.45
LOCATION: BROQETON, MO DRl!̂ ^ CME 75 AZMUTR^O INCLINATION: -00

*• 48

• 50

• 52

• 54

• 58

• 60

• 82

•

ROCK TYPE

DESCRIPTION

24.3-59.8 (t
Fresh, thinly bedded, light
olive gray (5Y 6/1) f-m
grained, medium strong.

FORMATION)
Some fossiliferous zones

-i

59.8-65.9 ft
Moderately weathered, thickly

(10YR 6/6), fine grained,
weak. ARGILLACEOUS LIME-

FORMATION)
Heavy iron oxide staining

:

G
R

AP
H

IC
 L

O
G

-rl—

1

' 1

r.

i
-T"

-^

I

-ih
-rh

*| '

-1!-

*

~s —

-i1-i
i

i
1 :

-J-

-T
1
—

Lj_

•V-
^

*
-r1-:

-1 —

-IT-
-Jl—

-T1-:

Ij •

J l̂ont P1..pUrw
F-FlUI C-Curvtd
3-ShMr U-UndUa
B-BfOOny ST-St«fJp«
F-Fotanon 1-ljr̂ uUr

ELEV

DEPTH
(FT|

423.30
48.20

413.30
59.20

R
U

N
 N

O
.

4

5

3

cr
UJIU

§0 ROD

SSSS

100

100

100

P.pohtwa F*-F<Ond> .,
X-SlurakM Ct-CHy Ind 2

kig SU-Smoofi CHOHontt 5
id R-Routfl H-HulmJ j

VB-V. Routfl QRF<3nMl F«w3 J

!2 ̂  DISCONTINUrrY DATA i

IS r^is
**• o o o \

•

TYPE AND
SURFACE

DESCRIPTION

J.I.R.CL

J.I.SM

B.PL.SM

B.PL.SM

J.I.R.CL

J.PL.SM.CL

8.PL.SM

J.C.SM.CL

B.PL.SM.FO

G
R

A
P

H
IC

LO
O

S
W

F
" 

.

£ 5

11

1
II
II
11

DEPTH SCALE: 1:2 LOGGED: B. TH.TON
OR1LUNG CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH
DRILLER: 0. MAHURIN DATE: 7/12/95
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NOTES

WATER LEVELS
INSTRUMENTATION

6/1 7/95® 12:40
End Run 4

Colder Associates



PROJECT: LAIOLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRDGETON, MO

k
Is

- 64

- 66

- 68

• 70

•

- 74

• 78

• 78

L
P a o

ROCK TYPE

DESCRIPTION

59 8-65 9 ft
Moderately weathered, thickly
bedded, dark yellowish orange
(10YR6/6) finegrained
weak. ARGILLACEOUS LIME-
STONE (ST. LOUIS
FORMATION)
Heavy iron oxide staining
65.4-65.7 ft
Very porous zone, open vugs,
(< 1 mm.), highly weathered
65.9-71. 4 ft
Fresh, thinly bedded, light
olive gray (5Y6/1), micro-
crystalline, medium strong,
LIMESTONE, (ST. LOUIS
FORMATION)
Srytolrtic

@ 68.8 ft

(5G 6/1), glauconite clay seam
(-1/2 in.)

7 1.4-74.8 ft
Fresh, thinly bedded, light

crystalline, medium strong,
8IOTURBATED LIMESTONE
(ST LOUIS FORMATION)
Glauconite clay seams
surrounding Limestone pieces.
Limestone

74.8-76.8 ft

(5Y6/1) very fine grained
medium strong, ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)

76.8-78.5 ft
Fresh, thinly bedded, light

crystalline, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)

70 <v-A4 S ft
Slightly weathered, medium
bedded, pale yellowish brown
(10YR 6/2), finegrained,
weak. ARGILLACEOUS LIME-
STONE. (ST. LOUIS
FORMATION)

o
O
o

G
R

A
P

H
I

1
1 '

1

'
1 '

•

I

1

1
1

-V-
1

1

.1
f

I

1 .
1,

-V-1

i--

r̂

I

•J-

,1

l-

i -

-i1-
-J—

~~,

i •

'

I

i

I, -

^RECORD OF DRILLHOLE PZ-208-^^ sh«, « * 8
^^^ ĵlETHOD: NX Com 4 water DA'̂ ^^^B. COLLAR ELEV: 472.9
^^ •̂DATE: 8/17/99 CO^^^KS N: 1069219.14 E: 917189.49

J-Joint
F-F«Ut
S-ShMr

F-Folatton

ELEV

DEPTH
(FT)

403.90
89.00

393.50
79.00

R
U

N
 N

O
.

6

7

8

PL-Plnr P-Pobtwd Ft-ftOaOt
C-CuvM K-Starakkd CL-O*y mfi
U-Undufcftlg SM-Smooti CH^Monta
ST-Stepptd R-Rough H-Hwtod
l-lrrtyjn VH-V. Rou?l ORF-Orav« FlKl

C
O

H
E

R
E

C
O

V
E

R
Y

80
100

100

100

QD

2 * 
F

R
A

C
T

U
R

E
S

I
 
P

E
R

 F
O

O
T

'

01

' S S \

'

i

.CONTINUITY DATA

TYPE AND
SURFACE

DESCRIPTION

B,I.R,Fe

B.I.SM

B.I.SM

J.I.SM

J.I.R.CL
J.U.SM.CL
J.PL.SM.CL

B.I.R.CL

J.I.SM

J.I.R.CL

J.PLSM.CL

J.I.R.CL

B,I,R.CL

J.I.SM.CL (2)

J.PL.SM.CL

B.PLSM

G
R

A
P

H
IC

LO
G

|

!i
1̂
I

11
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A
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N
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i
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S
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E
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G
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1
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1
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DEPTH SCALE: 1:2 LOGGED: B. TILTON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R. BOOTH OOlde
ORILLEH: D. MAHURIN DATE: 7/12/95
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WATER LEVELS

INSTRUMENTATION

6/17/95 @ 15:45
End Run 7
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^JECORD OF DRILLHOLE PZ-208-^^ sheet a * e
PROJECT: LAHXAW/FO-F9 f̂ ^^KTHOO: NX Core a water DAT^^^A COLLAR ELEV: 472.5
PROJECT NO: 943-2848 D^^^HATE: 6/17/99 COO^̂ ^K N: 1068219.14 E: 517169.45
LOCATION: BBIDGETON, MO OO^ f̂ CME 75 AZIMuWî O INCLINATION: -90

r
- 80

- 82

- 84

- 88

'
- 90

- 92

- 94

t

HOCK TYPE

DESCRIPTION

78.5-84.5 ft
Slightly weathered, medium
bedded, pale yellowish brown
(10YR 8/2). finegrained,
weak. ARGILLACEOUS LIME-
STONE. (ST. LOUIS
FORMATION)
81.5-83.0 ft
Low porosity zone, open vugs

82.5-83.2 ft
Moderately weathered zone

84.8-85.8 ft
Fresh, medium bedded, light
olive gray (5Y 6/1). finely
crystalline, medium strong.
LIMESTONE. (ST. LOUIS
FORMATION)
85.8-92.8 ft.
Slightly weathered, medium
bedded, pale yellowish brown
(10YR 6/2), very finely
grained, weak, ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)
86.048.0 ft
Low porosity zone,
intermittent zones with open
vugs (< 1 mm. -2m. dia.) with

@ 83,0 ft
Firm, clay seam (-1/2 in.)

qo R.QQ n ft
Fresh, medium bedded, light
olive gray (5Y 6/1). very fine
grained, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)
Slightly argillaceous.
stylolitc
94. 1-94.8 ft

§
O
r

'I '-

1

.1
I

1 ,

HH
D__

-V-1

'

i
' •-

Mr-̂
i

i

i

i

1 —

T1-

J-JoW PL-Planar P-Pobh*d F*-F»O>kl« ..
F-FaJt C-Cuv*d K-Sftmldid CLOaylnd z
3-Sh«v u-UndUamg SM-Smooffi CH-CMoriw cr
B-BMc*ig ST-Stwp«l R-Routfi H-HuM r
F-Fobton l-lirtgLlar VR-V. floutfl ORF-Oravtl FiKl J

ELEV

DEPTH
(FT)

383.50
89.00

R
U

N
 N

O
.

a

9

I
CO

RE
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CO
VE

RY

100

100

ROD

IW^N «l

;
* F

R
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R
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 P
EH

FO
O

T
to

DISCONTINUrrY DATA S

£ui

Z S \

i

l

TYPE AND
SURFACE

DESCRIPTION

B,PUSM.CL

J.PUSM.CL

J.I.R.CL

B.I.SM.CL

B.PLSM.CL

u

l§£
S 55

(O 3

;

5

j:

j|

It

n
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R
E

N
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B
Q
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E
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O
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§

3

NOTES
WATER LEVELS

INSTRUMENTATION

6/17/95 @ 16:50
End Run 8

DEPTH SCALE: 1.2 LOGGED: B. T1LTON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R SOOTH OOldet ASSOCiateS
DRILLER: 0. MAHUR1N DATE: 7/12/95



PROJECT: LMTXAW/H-FS
PROJECT NO: 943-2848
LOCATION: BTOGETON, MO

t
- 98

- 98

- 100

- 102

1- 104

- 108

- 108

• 110

1

HOCK TYPE

DESCRIPTION

9Z 8-99.0 ft.
Fresh, medium bedded, light
olive gray (5Y 6/1). very fine
grained, medium strong.
LIMESTONE, (ST. LOUIS
FORMATION)
Slightly argillaceous.
stylolitic

98 0-99 0 ft
Limestone becomes coarsely

373.50
End of Record of Drillhole <*> °°
at 99.0 ft.

G
R

A
P

H
IC

 L
O

G

^^ECORD OF DRILLHOLE PZ-208-M^ a** e * s
B^̂ ^KTHOO: NXCara&wOtw OAT^^^H COLLAR ELEV: 472.5
DM^̂ BATE: 8/17/90 coomt̂ ^n-. 1069219.14 E: 517168.43

.Wort PL-PUrw P-PoMwd F*-F«Oikto
F-F«J1 &Curvwl K-SBuratttd Cl-Cta/Inll
S-Shwr U-UndLUSno 3M-Smoo«l CH-CMOriM
B-B***io ST-St»pp«l R-Rough H-H«dxl
F-Fobflon l-iir*guar VR-V. Rough QSV-OmUFtKt

ELEV

DEPTH

(TO

373.50
99.00

R
U

N
 N

O
.

9

go HOD

" ssss

100

iS i— Dt

IS s-
si »sS!«

^^««s s s \

4

.CONTINUrrY DATA

TYPE AND
SURFACE

DESCRIPTION

B.PL.SM.CL

Q
R

A
P

H
IC

LO
Q

A
T

H
E

R
IN

G
N

D
E

X

I
E
1.

DEPTH SCALE: 12 LOGGED: B. TILTON
DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: R BOOTH
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LAIDLAW WASTE SYSTEMS IMC.
SOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAW/OU2 RJ-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT Z

NORTHING' 1065313.84
DATUM EASTING. 513859.06 ELEVATION 448.1

OnLLMQ METHOD:

4.25 inch I.D. Hollow Sten Auger

3.625 inch Mud Rotary

SAMPLMO METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. <SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. <SH>

VOTER LEVO.

TME

DATE

CASMO DEPTH

BOMNC NO.

PZ-300-AD

SHEET

DMLUNO

START

TME

13:00

DATE

9/24/95

z
a:

UJ

FMSH
TIME

16'00

DATE

9/24/95

DOLL WC CME 750 SURFACE CONDITIONS O
o
O

ANGLE 90* eCARMG NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESCRFTION OF MATERW.
REMARKS

— 31

— 32

2.0'

1.6'

34

35

— 36

— 38

— 39

— 40

— 41

2
50

1.9'

a.O'
2.0'
100X)

1.5'
2
•7SW

0.7'

(0.0-30.0 ft.) No samples collected, see
Soil Borehole Log PZ-300-SS for
descriptions
C30.0-39.7 ft.) Very loose, olive gray
C5Y 4/1), SILT, trace fine Sand, NR, wet,
<ML), (LOESS)

za

z
a
t—
(3
Z

5
I o

intr

SP

©

CO °

(408.4) 39.7
(39.7-42.2 ft.) Loose, olive gray
(5Y 4/1), f-n SAND, NR, wet, (SP),
(ALLUVIUM)

(405.9) 42.2
oo
ru

(42.2-42.8 ft.) Loose, light olive gray
(5Y 5/2). well graded SAND, NR, wet,

|

(SW), (ALLUVIUM)
(42.8-43.0 ft.) Very dense, very light
gray (N5), highly weathered LIMESTONE
bedrock, SR, wet, (WEATHERED BEDROCK)

SP

©

(405.3) 42.8

End of Soil Borehole Log at 42.8 ft.
§



LAIDLAW WASTE SYSTEMS INC.

1 STE NAME AND LOCATION

LAIDLAW/QU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1065198.44
DATUM EASTING: 513867.83 ELEVATION 448.5

ORU. WC CME 750 g

ANGLE 90* BEARMG NA

SAMPLE HAMMER

1

11
3- 4

E- 5

^- 7

3- 8

3-10

I"11

— 12

h
F-14

i
3
5
4
5

5
6
5
4

2
3
2
2

1
2
1
2

2
3
4
5

1
1
a
3

^
e
2
4

1
2
a
3

i
1.8'
2.0'

1.8'

C90W

(BOX)

1.8-

(TOO

1.9'

CSS*)

1.4-
2.0'

(70»

If
100Z)

2.0'
a.o-
100X1

1

SOIL BO^HOLE LOG
(MLUNO METHOD: BORMC NO.

4.25 inch I.D./8.25 inch d.D. Hollow Sten Auger PZ— 300— AS

SHEET

SAMPLING METHOD: 1 OF 2

SPLIT SPQQNi a.O inch Q.D./1.5 inch I.D. (SP) ORLUNO

SHELBY TUBE' 3.0 inch D.D./2 13/16 inch I.D. (SH) START FINISH

•OTER LEVEL a7 FT THE TIME

THE 9,40 8'°° 12'°°

DATE 9/23/95 DATE DATE

CASNQ DEPTH 33.4 FT. 9/ee/Sb -3/22/95

JRFACC CONOmONS

fi SAMPLE NUMBER
K AND
9 DESCRPnON OF MATERW.

I
1

(0.0-1.5 ft.) Loose, noder
brown (SYR 5/4), SILT, li
Clay, NR, danp, (ML), (LDE

(1,5-5,0 ft.) Conpact, yel
~ . dusky yellow (5Y 7/2 to

trace Clay. NR. (ML)

(5.0-8.5 ft.) Loose, dark
(10YR 4/2), CLAYEY SILT,

~ (LOESS)

•ate yellowish
ttle to sone
SS)

lowish gray to
5Y 6/4), SILT.

yellowish brown
NR, danp, (ML),

(440.0) 8.5
(8.5-16.5 ft.) Loose, olive gray
(5Y 4/1), SILT and CLAY, NR, danp,
(CL-ML), (LOESS)

8 11.5 ft., nolst

8 13.2 ft, wet

3 14.4 ft, noist

j

SP

SP

©

SP

SP

©

SP

SP

©

SP

SP

—

^^

-

REMARKS

LJ
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03
nji
m



A
ffffffffffOF SOIL BO^HOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 9TE NAME AND LOCATION

LAIDLA
WEST

QPER

NORTHING. 10651
DATUM EASTING' 51386

OMLUNG METHOD: BOfBNO NO.

4.25 inch I.D./8.25 inch D.D. Hollow Sten Auger PZ— 3OO— AS

SHEET

SAMRJNQ METHOD: 2 OF 2

vaue Ri-FS'HD SPLIT SPDQN' 2'° inch D-D-/1-5 inch I-D- <SP) OHLLWO
LAKE LANDFILL SHELBY TUBE' 3.0 inch D.D./2 13/16 inch I.D. (SH) START FINBH
flBLLUN'l£: WOT* LEVEL IL7FT. TO TIME

WE 9,40 *°° K"°°.
DATE 9/23/95 OWE Om

7 83 ELEVATION 448.5 C*9MO DEPTH 33.4 FT. 9/22/<35 9/22/95

DRtl RX5 CME 750 SURFACE CONDITIONS

ANGLE 90* BEARMC NA

SAMPLE HAMMER

\

r~16

— 17

h
-19

I~20

I"21

Z-22

I~23

Z~24

I"25

I"26

I~27

|̂ -28

P"29

i§
• C

II

1
1
1
1

1
2

i

fip
100Z1

1.8'
2^
(90»

1

Y
/////J

R SMM£ NUMBER
K AND
§ UtSCMPTtOM OF M/3ERM.

C6.5-16.5 ft.) Loose, olive gray
<5Y 4/1), SILT and CLAY, NR, danp,
(CL-ML), CLDESS)

(438.0) 16.5
(16.5-20.0 ft.) Very loose, olive gray
<5Y 4/1), SILT, trace Clay, NR, wet,
(ML), (LDESS)

( C428.5) 20.0
End of Soil Borehole Log at 20.0 ft.

E

SP

®

SP

®

SP

(jo)

—

REMARKS



LAIDLAW WASTE SYSTEMS INC.
SOIL BO^HOIHOLE LOG

•
9TE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING' 1065204.75
DATUM EASTING: 513849.81 ELEVATION 448.4

MUM METHOD:

4.25 inch I.D./8.25 mch O.D. Hollow Sten Auger

SAMPUNO METHOD:

SPLIT SPOON* 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE< 3.0 inch O.D./2 13/16 inch I.D. (SH>

WCTER UEVQ.

DATE

CASmO DEPTH

NO.
PZ-300-SS

SHEET

DOLLING

START

THE

16:30

DATE

9/22/95

FMBH

TIME

10:30

DATE

9/23/95

onu. nc cue ?so SURFACE CONDITIONS

ANCLE 90" BEARMQ NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRFTON OF MATERW.
REMARKS

~ 1

~ ~ 5

- 6

- 7

- 8

i.a-
2.0'

(90X)

1.9'

i*I7SX)

1.8'
2V
(90X7

2.0*
100X)

90X5

2.01

ziy
100)!)

(0.0-2.2 Ft.) Loose, noderate yellowish
brown (10YR 5/4), SILT, trace Clay, NR,
dry, (ML), (LOESS)

(2.2-4.9 ft.) Compact, dusky yellow
(5Y 6/4), SILT, NR, dry, (ML), (LOESS)

(4.9-8.1 ft.) Loose, olive gray (5Y 4/1),
SILT, little Clay, NR, dry, (ML), (LOESS)

SP

0
C440.3) 8.1

(8.1-10.0 ft.) Loose, olive gray
(5Y 3/2), plastic SILT, NR, damp, (MH),
(LOESS)

(438.4) 10.0
(10.0-16.0 ft.) Very loose, noderate
olive brown to light olive gray (5Y 4/4
to 5Y 5/2), SILT, NR, noist, trace iron
staining, (ML), (LOESS)

e 11.4 ft., wet

8 13.0 ft. noist



IAIDLAW WASTE SYSTEMS INC.
SOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAV/OU2 Rl-rS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2"

NORTHING: 1065304.75
DATUM EASTING: 513849.81 ELEVATION 448.4

ORUUNC METHOD:

4.35 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAUPLMO METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. (SH)

•KTER LEW.

THE

DATE

CASNO DEPTH

NO.

PZ-300-SS

SHEET

(XOUJNO

START

THE

16<30

OKIE
9/22/95

FINISH

TIME

GATE

9/23/95

OR&J. RJC CME 750 SURFACE

ANGLE 90* BtAIBNC NA

SAMPLE HMIMER

SAMPLE NUMBER
AND

OESCRPTION OF MATERML
REMARKS

16

17

19

— 20

— 21

l—22

— 23

— 24

— 25

— 26

29

1.9'
ZV

1.9'
Zff

2.0'
1001:

1.7-
F5
8SZ)

zv_
Z.V
100X1

2.0'
SI
100%)

3.0-
s.o-
loon:

(10.0-16.0 ft.) Very loose, noderate
olive brown to light olive gray <5Y 4/4
to 5Y 5/25, SILT, NR, noist, trace iron
staining, <ML), CLDESS)

C16.0-E1.5 ft.) Very loose, noderate
olive brown (5Y 4/4), SILT, trace fine
Sand, NR, wet, (ML), (LOESS)

(21.5-35.4 ft.) Very loose, olive gray
(5Y 4/1), SILT, trace Clay and fine Sand,
NR, wet, (ML), (LOESS)

9/22/95 9 17:30
Stopped drilling
at 20.0 ft.
9/23/95 8 7:30
Resumed drilling



ffffffffffOV SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

tSTTE NAME AND LOCATION DRaiJNC METHOD: BORMO NO.

4.35 inch I.D./8.85 inch O.D. Hollow Sten Auger PZ-300-SS

LAIDLA
WEST

OPER

NORTHING' 10653
DATUM EASTING^ 51384

SHEET

SAMPLMO METHOD: 3 0

v/'ou- Ri r-'MO SPLIT SPDON: a° inch aa/1'5 inch llD- <SP) ""^
LAKE LANDFILL SHELBY TUBE. 3.0 inch O.D./3 13/16 inch I.D. (SH) START

ABLL umi a WATER 'LEVa" ™IE

THE 16'30

DATE BATE

WIJ ELCVATWN 448.4 CASNO DEPTH '/S/95

OWLL Rtt CME 750 SURFACE CONDITIONS

F 3

UNO

FMSH

TIME

10'30

DATE

9/23/95

ANGLE 90' 6EARM6 NA

SAMPLE HAMMER

I

5-31

^-32

P-33

F-34

F-35

5~36

5-37

5-39

5~40

— 41

5-42

t-43

F-44

P5s
i
2
1
4

0
0
0
1

0
2
2
4

1
1
3
5

4
3
6
10

16
50

1
2.0'
ZX
100X1

1.6'
ZV

CBOO

1.5-
zv

C7SX)

0.6'
F57

(30»

LSL
z.a-
(&ax>

57
;B(,Z)

1
R SAMPLE NUMBER
„ AND
Q OCSCWP^ON 01^ ttfEfGRMiL

:::
i ", "
- *'
• • '.-

7»»
/ *.
-

;':«.

.'*-'• '-^
•LfJ]
L-r1-a

L I (21.5-35.4 ft.) Very loose, olive gray
1 J (5Y 4/1), SILT, trace Clay and fine Sand,
11 NR, wet, (ML), (LOESS)

§
1 (413.0) 35.4

H (35.4-35.9 ft.) Loose, olive gray
_L . (5Y 4/1), fine SILTY SAND, NR, wet, (SM), ,
~~f \(ALLUVIUM) (412.5) 35.9/
3 (35.9-39.9 ft.) Loose, dark greenish gray

\ (5GY 4/1), well graded SAND, sone fine
Gravel, NR, wet, (SV), (ALLUVIUM)

(408.5) 39.9
~T (39.9-42.0 ft.) Very dense, light olive
•f gray (5Y 6/1), highly weathered LIMESTONE
J bedrock, little Sand and Gravel, SR, wet,

(GP), (WEATHERED BEDROCK)

Sq (406.4) 43.0

End of Soil Borehole Log at 43.0 ft.

See PZ-300-SS Record of Drillhole for
rock descriptions.

I

SP

®

SP

©

SP

®

SP

©

SP

©

SP
(ii)

—

REMARKS

36.0-38.0 ft.
5 ft. heave in
augers, switch to
nud rotary at
38.0 ft.



PROJECT: LAIOLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIDTETON, MO

^

fI 32

- 34

- 36

- 38

•- 40

• 42

• 44

• 46

L

I ROCK TYPE

DESCRIPTION

0.0-41.0 ft
See Soil Borehole Log
PZ-300-SS

407.40

41.0-42.0 ft. 41.00
LIMESTONE GRAVEL ^ g,,

41.50

42.0-47.1 ft.
Fresh, very thinly to thinly
bedded, light olive gray
(5Y 6/1), very fine grained.
medium strong, UMESTONE,
(ST LOUIS FORMATION)
Occasional stylolrtes

(

47.1-67.8 ft
Fresh, very thinly bedded,

(10YR6/2). microcrystalline.
medium strong LIMESTONE.
(ST. LOUIS FORMATION)
Stylolites

C
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G
R
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I

X
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ORr̂ ^F CME750 AZlMLlH^̂  INCLINATION: -90
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TYPE AND
SURFACE
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^^ECORD OF DRILLHOLE PZ-300-^^ sh«t 2 at 4
PROJECT: LAIDLAW/RI-FS B^^^KTHOD: NX Core & Water OAT^^^L COLLAR ELEV: 448.4
PROJECT NO: 943-2648 C^^^BATE 9/23/95-9/24/99 Cod^̂ ^R M: 10652049 E: 913849.0
LOCATION: BRIDTETON, MO oH f̂f. CME 750 AZIMO™*̂  INCUNATION: -90

UJ

»
1 °

• 48

- 50

- 92

- 54

»
- 58

- 58

- 60

- 82

t

ROCK TYPE

DESCRIPTION

47. 1-67.8 ft.
Fresh, very thinly bedded,
pale yellowish brown
(10YR 6/2). microcrystalline.
medium strong, LIMESTONE,
(ST. LOUIS FORMATION)

50.-50.5 It
Vuggy

54.5ft
0.1 ft seam of CHERT

58.2-59.2 ft
Layer of greenish gray

LIMESTONE

61. 2-62.6 ft
Layer of light olive
gray (5Y 5/2), weak.
ARGILLACEOUS DOLOMITIC
LIMESTONE
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TYPE AND
SURFACE

DESCRIPTION

B.PL.SM

F.I.R

J.I.R(2)

J.I.R

B.PL.SM

J.I.R

B.PL.SM

J.PUR

B,PL,SM(2)

BPL.R

B.C.R

J.I.R

B.PUSM

J.PL.R
B.I.R
B.PLSM

B.PUSM.CL

B.PL.SM

J.I.R
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NOTES
WATER LEVELS

INSTRUMENTATION

9/23/95 @ 14:25
End Run 1

9/23/95® 15:50
End Run 2
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DRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B. TILTON GOlder ASSOCiateS
DRILLER: D. MAMURIN DATE: 10/9/95



^^ECORD OF DRILLHOLE PZ-300-^^ she* 3 « «
PROJECT: LAIDLAW/RI-FS B^̂ ^HHOD: NX Cora & Water DAT^^^A COLLAR ELEV 4484
PROJECT NO: 943-2848 O^^BtTE: 9/23/95-9/24/95 COO^̂ R N 10652048 E: 513849.8
LOCATION: 8RIDTETON, MO DRr̂ BF CME 750 AZIMjH^^ INCLINATION: -90

3

• 64

- 66

• SB

- 70

»
- 72

• 74

- 76

• 78

P

ROCK TYPE

DESCRIPTION

47.1 -67.8ft.
Fresh, very thinly bedded,
pale yellowish brown
(10YR 6/2), microcrystalline,
medium strong LIMESTONE.
(ST. LOUIS FORMATION)
Stylolites

67.8-73.0 ft

olive (10Y 4/2), very finery
crystalline, weak,
ARGILLACEOUS LIMESTONE,
(ST. LOUIS FORMATION)
Vugs to 69.0 ft.

71 O-77 5 ft
Fresh, very thinly bedded.
grayish olive, (10Y 4/2),
finely crystalline, medium
strong, ARGILLACEOUS
LIMESTONE. (ST. LOUIS
FORMATION)

77.5*80.7 ft

olive gray (5Y 6/1),

FORMATION)
Vugs to 78.5 ft, occasional

§
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F-F«u
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ELEV

DEPTH
(FT)

378.90
69.50

368.90
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P, ^ DISCONTINUITY DATA !£
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Si ., 0.05 25 uj » 5a5 »
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1

1

TYPE AND
SURFACE

DESCRIPTION

B.PL.SM

B,PL,SM

J.I.R

B.PL.SM

B.U.SM

B.PL.SM

o

P £
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PROJECT: LAIDLAW/RI-F3 B^
PROJECT NO: 943-2848 OH
LOCATION: BRIOTETON, MO 0*
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- 90
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• 94

k

ROCK TYPE

DESCRIPTION

80.7-88.2 ft.
Fresh, thinly bedded, light
olive gray (5Y 6/1).
microcrystalline, medium
strong. LIMESTONE.
(ST. LOUIS FORMATION)
Frequent stylolites

84.5-84.7 ft
Chert nodules

85.0-86.0 ft

clay in fractures

88.2-92.5 ft
Fresh, thinly bedded, light
olive gray (5Y 5/2). very
finely crystalline, medium

LIMESTONE (ST LOUIS
FORMATION)

92.5-95.0 ft.
Fresh, very thinly bedded,
light olive gray (5Y 5/2)
microcrystalline, medium
strong LIMESTONE
(ST LOUIS FORMATION)

353.40
End of Record of Drillhole 95.00
at 95.0 ft
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^RECORD OF DRILLHOLE PZ-300-S,̂ ^
^̂ •pHOO NX Cora & Water OATJ^^^A
^^•ATE: 9/23/95-9/24/95 COOJ^^ t̂sN 1065204.8
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End Run 5
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Begin Run 6

9/24/95 @ 9:50
End Run 6
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LAIDLAW WASTE SYSTEMS IMC.
SOIL HOLE LOG

I SITE NAME AND LOCATION

LAIDLAV/OU8 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT Z

NORTHING' 1064801.68
DATUM EASTING: 515516.99 513.1

ORUJNO METHOD:

4.35 inch I.D./8.35 inch O.D. Hollow Sten Auger

SAMPLING METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch D.D./3 13/16 inch I.D. (SH)

WATER LEV€L

THE
DATE

CASINO DEPTH

BOMNG NO.
PZ-301-SS

SHEET

ORUJNO

START

THE

11.30

DATE

9/19/95

FINISH

14.15

DATE

9/19/95

ORU. no CME 750 SURFACE CONOmONS

HtGUE. 90* BEARMG NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRIPTION OF MATERW.
REMARKS

1

— 4

- 5

- 7

- a

~ 9

3
36
50

30
50

50

1.6'
a.o-
<eo»

JLS12.0-
L100X)

1.0'
ro

(SffiO

0.5'

CO.0-6.0 ft.) Loose, nooleratc yellowish
brown (10YR 5/4), SILT, trace iron
Staining, NR, danp, (ML), (LOESS)

Fron 4.0-6.8 ft., SILT becones noist

(6.0-9.6 ft.) Very loose, pale to
noderate yellowish brown (10YR 6/H to
10YR 5/4), SILT, little Fe staining, NR,
internittent wet zones beginning at 6.8 ft.
(ML), (LOESS)

(503.5) 9.6
(9.6-18.0 ft.) Very dense, dark yellowish
orange (10YR 6/6), SILTSTONE, thickly
lanmated, NR, danp, (CHELTENHAM FORMATION)



ffffffffffOF SOIL BO^THOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 are NAME AND LOCATION

>

LAIDLAV
WEST

OPER

NORTHING' 10648C
DATUM EASTING: 515516

ORtlMG METHOD: BORMO NO.

4.S5 inch I.D./8.35 inch D.D. Hollow Sten Auger PZ— 301-SS

SHEET

SAMPUNG METHOD: 2 ^ 2

SPLIT SPDQNi 2.0 inch Q.D./1.5 inch I.D. <SP) DREJJNG

LAKE LANDFILL SHELBY TUBE' 3.0 inch D.D./3 13/16 inch I.D. <SH) START FW6H
AbLL urn , -t mTER L£va T^E ^^

TOE 11:30 14:15

DATE °ATC DATE

.'# ELEVATION 513.1 CASMO DEPTH 5/19/95 9/19/95

DRILL RIG CMC 750 SURFACE CONDITIONS

ANGLE 90* BEAKMG NA

SAMPLE HAMMER

i
E~18

— 17

9-18

F-19

E"20

=-21

E"22

r"23

E~24

z~25

z~26

I"27

fc28

F-29

zfi
«Sj

is

so

1 r
as-
2.0'
ezs»

J

* SAMPLE HUlCEn
at MB
Ej DESCWPTION OF MATERM.

J (9.6-18.0 ft.) Very dense, dork yellowish
orange (10YR 6/6), SILTSTQNE, thickly
lanmated, NR, danp, (CHELTENHAM FORMATION)

(16.0-18.0 ft.) Advanced augers to 18.0 ft.
to prepare For core drilling, no samples
collected

(495.1) 18.0
End of Soil Borehole Log at 18.0 ft.

See PZ-301-SS Record of Drillhole for
rack descriptions.
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CORD OF DRILLHOLE PZ-301-
HOD: NX Core & Water
TE: 9/19/93-9/21/93
CME 750

ShM( , *
COLLAR ELEV: 313.1

E: 315317.0
INCUNAT1ON: -90

ROCK TYPE

DESCRIPTION

J-Jocnt
f-fmJt
S-Srwv
B-BMOng
F-Fota6on

PL-Plan*
C-Cumd
U-UncUatng
ST.St«pp«<l
NrrtgUar

P.Pobrwd
K-S8un»id>d
SM-Snxxxh
R-Rough
VR-V. Rough

F*.F«OiM«
CL-CKy InM

DEPTH
(FT)

ROD

oooo o** «>a "

DISCONTINUITY DATA

»oca
t85S

TYPE AND
SURFACE

DESCRIPTION

S S
LLJ Q
tr z z Q

2 Q
z

, Irt O O rf>
t — n O *-

c rr o: oc a: a

NOTES
WATER LEVELS

INSTRUMENTATION

- 16
0.0-16.0 ft.
See Soil Borehole Log
PZ-301-SS
16.0-19.1 ft.
No samples collected

484.00 494.00

- 20

• 22

»
- 24

- 28

• 30

fe

19.1-26.0 ft.
Moderately weathered, very
thinly bedded to thinly
laminated, dark yellowish
orange (10YH 6/6). very fine
grained, extremely weak,
SILTSTONE. (CHELTENHAM
FORMATION)

23.6ft.
Dark yellowish orange
(10YR 6/6), soft clay seam

26.3-28.5 ft.
Moderately weathered, very
thinly bedded, olive gray
(5Y 4/1) to medium dark
gray (N4), very fine grained,
extremely weak, SILTY
CLAYSTONE. (CHELTENHAM
FORMATION)

28.5-36.0 ft
Highly weathered, thinly
bedded, medium gray (N5),
very fine grained, extremely
weak, SILTY CLAYSTONE.
(CHELTENHAM FORMATION)

B.I.SM

B.P.SM

J.I.R

484. 60

X 28.50

484.00

_L

J.I.R
B.I.R
J.I.R.intact

J.I.R
J.I.SM
B.I.SM
B.I.SM.CL
B.I.SM

B,P.SM(5)

J,l,R,CL.Fe

J.PL.SM

J.I.R(2)
J.I.R
J.I.SM

B,PL,SM(3)
J.PUSM
J,PL,SM(2)

Core Loss

B.PUSM.Fe
J,C,R,Fe
J.I.R
B.I.R
B.I.R.Fe
J.I.R

B,l,R,Fe

I I I

9/14/95 @ 17:00
End Run 1

9/20/95® 8: 15
Begin Run 2

DEPTH SCALE: 1:2
DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: O.MAHURIN

LOGGED: B.HAHHINGTON
CHECKED: B.T1LTON
DATE: 10/9/9S

GOlder ASSOCiateS



^^ECORD OF DRILLHOLE PZ-301-^^ sh«t 2 of 10
PROJECT: LAIDLAW/RI-FS î ^^^THOD NX Core & Water DAT^^^A rnilARELEV: 5131
PROJECT NO: 943-2848 C^^^HATE: 9/19/95-9/21/95 CCK^^^Vq ,M infiiflni 7 P 3155170
LOCATION: BRIDGETON. MO DH P̂E: CME 750 AZIMCTl̂ ^ INCLINATION: -90

\ 3L5

pFT
I

- 32

- 34

- 38

[fcnr
• 42

• 44

- 48

ROCK TYPE

DESCRIPTION

28.5-36.0 ft
Highly weathered, thinly
bedded, medium gray (N5).
very fine grained, extremely
weak. SILTY CLAYSTONE,
(CHELTENHAM FORMATION)

477.10
36.0-37.7 ft 38-00
Slightly weathered, medium
bedded, grayish black (N2) to
black (N1). very fine grained,
very weak. LIGNITE COAL.
(CHELTENHAM FORMATION)

475.40
37.7-53.0 ft 37.70
Highly weathered, medium
bedded, light gray (NT) to
light brownish gray (SYR 6/1),
very fine grained, extremely
weak, CLAYSTONE.
(CHELTENHAM
FORMATION)
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9/20/95 © 9:30
End Run 2

39.0-60.0 ft
Numerous drilling
induced fractures
due to extremely
weak rock

-

.

>lder Associates
DRILLER: D.MAHURIN DATE: 10/9/95



PROJECT. LAIOLAW/RI-FS
PROJECT NO: 943-2848
LOCATION: BRIOGETON, MO

UJ

r
- 48

- 50

• 52

• 54

'
• 58

• 60

• 62

ROCK TYPE

DESCRIPTION

37.7-53.0 ft
Highly weathered, medium
bedded, light gray (NT) to
light brownish gray (SYR 6/1),
very fine grained, extremely
weak. CLAYSTONE.
(CHELTENHAM FORMATION)

53.0-60.4 ft
Moderately weathered, thinly
bedded, olive gray (5Y 4/1) to
dark gray (N3), very fine
grained, very weak. SILTY
CLAYSTONE. (CHELTENHAM
FORMATION)

60.0ft
CLAYSTONE becomes
sandy 452.70
60.4-62.5 ft 60.40
Fresh, thickly laminated,
light olive gray (5Y 6/1),

strong. LIMESTONE,
(CHELTENHAM FORMATION)

450.60

62.5-71. 5 ft 82.50
Moderately weathered, thinly
bedded, greenish gray
(5G 6/1). very fine
grained, very weak,
CLAYSTONE. (CHELTENHAM
FORMATION)
Some gravel sized Chert and
Limestone
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^RECORD OF DRILLHOLE PZ-301-S^^ Sh«,t 3 of 10
S^^^^KTHOO: NX Cora & Water OAT^^^^ .̂ COLLAR ELEV: 513.1
[̂ ^^•lATE: 9/19/95-9/21/95 COC^̂ ^Hs N: 10648017 E: 515517.0
O^^J CME750 AZIM^^^ INCLINATION: -90
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SURFACE

DESCRIPTION

Core Loss
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9/20/95® 11:00
End Run 3

DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: D.MAHURIN

CHECKED: B.TILTON
DATE 10/9/95

Golder Associates



«CORD OF DRILLHOLE PZ-301-̂ ^ ShM, 4 of 10

HOD: NX Core & Water OAT^^^^f. COLLAR ELEV: 513.1
TE: 9/19/95-9/21/95 CO^^^HS N 1064801.7 E: 9199170
:ME750 AZlM^^^ INCLINATION' -90

I
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• 68
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• 78

^80

ROCK TYPE

DESCRIPTION

62.5-71. 5 ft
Moderately weathered, thinly
bedded, greenish gray
(5G 6/1). very fine
grained, very weak.
CLAYSTONE. (CHELTENHAM
FORMATION)
Some gravel sized Chert and
Limestone

441.90

44Y.|0
71.5-88.0 tt 71.50
Fresh thinly bedded light
gray (NT), very finery

LIMESTONE. (ST. LOUIS

G
R

A
P

H
IC

 L
O

G

I
X

1

I

I
1

r-U-1

1
i

1

1 •-
i

-VJ

-Y-

i

-Jy-

1

'

.1

J-Oom PL-Plvw P.PotaMxl ft-ftCnaOt o

S-Sr»ir U-UrxjLMtng SM-Smoom £
a-B«dding ST.St.pp«l R-Houflh SS
F-FoUMn 1-lrr.gOjr VR-V Rougn |̂

ELEV
DEPTH

(FT)

448.30
84.80

441.90

44V.U
1 71.50

R
U

N
 N

O
.

5

6

7

(C
UJ UJ

§0 ROD

tc ooooCO««CM

79% 1

"

I

100 i

ncprvt CTTAI P- 10 LOGGED: E

ffl ̂  DISCONTINUITY DATA ^

i 8 Cu,

,̂£«ti2 S g

1

||'

M

i

1

i

1

TYPE AND
SURFACE

DESCRIPTION

J.I.R

J.I,R(2)

B.I.R

J.I.R

J.I.R

Core Loss

J.I.R

J.I.R

J.I.R

J.I.R(4)

J.I.R(4)

J.I.R
J,PL.SM(2)

B.PUSM(3)
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9/20/95 @ 13:00
End Run 5

9/20/95 @ 14:00
End Run 6

9/20/95 @ 15:45
End Run 8

DRILLING CONTRACTOR: LAYNE-WESTERN
DRILLER: O.MAMURIN

CHECKED: B.TILTON
DATE: 10/9/95
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^^ECORD OF DRILLHOLE PZ-301-̂ ^ SMM 9 <* 10
PROJECT: LAIOLAW/RI-FS E^^^KTHOO: NX Core & Water OA^^^^L. COLLAR ELEV: 513.1
PROJECT NO: 9*3-2848 C^^^MATE: 9/19/95-9/21/99 CCX^^^Bs N: 1064801.7 E: 3199170
LOCATION: 8RIDGETON, MO O^ f̂ CME 750 A2Ml̂ ^ INCLINATION: 40
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• 92

• 94

k

ROCK TYPE

DESCRIPTION

71. 5-88.0 ft
Fresh, thinly bedded, light
gray (NT), very finery
crystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)

429.70
87.40

425.10
88.0-88.5 ft 88.00
Moderately weathered layer..,. .»
of CHERT ,„ Si
88.5-104.9 ft
Fresh, thinly bedded, light
brownish gray (SYR 6/1).

LIMESTONE, (ST. LOUIS
FORMATION)
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^CONTINUITY DATA ^ <n

TYPE AND
SURFACE

DESCRIPTION

B.PL,SM(2)

J.U.SM

B.PL,SM(2)

B.C.SM.CL

B.I.SM

B.I.R(2)

B,PL.SM(2)

B,I,R(2)

J,PL,SM.CL

B,PL,R(3)

Core Loss

J.I.RCL
B.I.R
J.I.R.CL
J.I.R.CL
B.PL.SM.CL

J.I.R

B.PL.SM

B.I.SM

J.C.R

B,PL,SM(2)

B.C.R
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Z NOTES
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9/20/95 ® 15:45
End Run 9

-

OEPTH SCALE: 1:2 LOGGED: B.HARRINGTON _,
GRILLING CONTRACTOR: LAYNE-WESTERN CHECKED: B.TILTON GOIQQT ASSOCISteS
DRILLER: D.MAHURIN DATE: 10/9/95



^^ECORD OF DRILLHOLE PZ-301-̂ ^ sh«t 8 of 10
PROJECT: LAIDLAW/RI-FS Eĵ ^^^ETHOO: NX Core & Water OA'̂ ^^^k COLLAR ELEV: 513.1
PROJECT NO: 943-2848 C^^^HIATE: 9/19/95-9/21/95 CO^̂ ^Hs N: 1064801.7 E: 513317.0
LOCATION: BRIDGETON. MO al̂ f̂. CME 790 AZIM^^ r̂ INCLINATION: -90
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ROCK TYPE

DESCRIPTION

88.5-104.9 ft.
Fresh, thinly bedded, light

microcrystalline, strong,
LIMESTONE. (ST. LOUIS
FORMATION)

Fresh, thinly bedded, olive
gray (5Y 3/2), micro-
crystalline, strong,
ARGILLACEOUS DOLOMfTIC
LIMESTONE. (ST. LOUIS
FORMATION)
Frequent vugs, fossiliferous
infi fi ft
Seam of grayish blue green
(58G 5/2) clay (< 1/21

109.8ft
Color change to yellowish
gray, less argillaceous and
less vuggy
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^JECORD OF DRILLHOLE PZ-301-^W SIM 7 * to
PROJECT: LAIDLAW/RI-FS B^^^^KTHOO: NX Cora & Water OAl̂ ^^A. COLLAR ELEV: 313.1
PROJECT NO: 943-2848 D^^^HATE: 9/19/95-9/21/95 COO^^^Vs N: 10648O1.7 E: 515517.0
LOCATION: BRIDGETON, MO DP^̂ ^F CME 790 AZSMO^ r̂ INCLINATION: -90
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- 112

- 114

- 116

- 118

>
- 120

• 122

• 124

• 126

h 128

ROCK TYPE

DESCRIPTION

104.9-1 19.3 ft
Fresh, thinly bedded, olive

crystalline, strong,
ARGILLACEOUS DOLOMITIC
LIMESTONE, (ST. LOUIS
FORMATION)
Frequent vugs, fossiliferous

114.0ft
Vugs no longer present

119.3-137.3 ft
Fresh, medium to thinly
bedded, light olive gray
(5Y 5/2), very finely

LIMESTONE, (ST. LOUIS
FORMATION)

124.6ft
Calcite crystals in formation

127.0 ft
Intermittent stylolites

128.0-129.5 ft
Iron pyrite crystals
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TYPE AND
SURFACE

DESCRIPTION
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^^ECORD OF DRILLHOLE PZ-301-S^^ shM a or ,o
PROJECT: LAIDLAW/RI-FS ^^^KTHOO: NX Core 4 Walor OA^^^^A. COLLAR ELEV: 313.1
PROJECT NO: 943-2848 (^^^•OATE 9/19/99-9/21/93 COC^^^Vs N: 1064801.7 B: 313317.0
LOCATION: BR1DGETON, MO Dn̂ HC: CME 730 AZIMOTH^ INCLINATION: -90

*
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- 128

- 130

- 132

- 134

1
- 138

• 138

• 140

,
h 144

ROCK TYPE

DESCRIPTION

119.3-137.3 ft.
Fresh, medium to thinly
bedded, light olive gray
(5Y 5/2). very finely
crystalline, medium strong,
LIMESTONE. (ST. LOUIS
FORMATION)

130.0 ft.

137.3-138.0 ft
Fresh, medium bedded, grayish
blue green (5BG 5/2), very

strong, ARGILLACEOUS
LIMESTONE. (ST. LOUIS

138.0-160.3 ft
Fresh, thinly bedded, light
olive gray (5Y 5/2). micro-
crystaJline, medium strong.
ARGILLACEOUS DOLOMTTIC
LIMESTONE. (ST. LOUIS
FORMATION)
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DRILLER: D.MAHUR1N DATE: 10/9/93

§- i5 2 S. <
3 1- ~ z
I Z g i£

O O (C
Q. Z O

0 «
*- oooo UJ
= 8 2 8 S 2 K

£ - w rt * tA A\ cocEocir oc

NOTES
WATER LEVELS

INSTRUMENTATION

9/21/95 @ 9:20
End Run 12

9/21/95 @ 10:35
End Run 13

Associates



PROJECT: LAIOLAW/RI-F9
PROJECT NO: 943-2848
LOCATION: BRIDGETON. MO

1"| <

- 144

• 146

• 148

- 150

•- 152

- 154

• 156

• 158

L
h 160

ROCK TYPE

DESCRIPTION

138.0-160.3 ft
Fresh, thinly bedded, light
olive gray (5Y 5/2), micro-
crystalline, medium strong.
ARGILLACEOUS DOLOMTTIC
LIMESTONE. (ST. LOUIS
FORMATION)

156.5-159.0 ft
Alternating beds of
light olive gray and
grayish blue green
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^^ECORO OF DRILLHOLE PZ-301-S|̂  sn«< 10 at 10
PROJECT: LAIDLAW/RI-FS BC^̂ ^HTHOD: NX Cora & Water GARî ^^B COLLAR ELEV- 5131
PROJECT NO: 943-2848 Ul̂ iiiiiiiiiiiiiiWTE: 9/19/95-9/21/95 COO^̂ iiiiiiiiiiiiiiiil N: 1064801 7 E 3155170
LOCATION: BRIOGETON. MO
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ROCK TYPE

DESCRIPTION

352.80
End ol Record o« Drillhole iso.so
at 160.3 ft
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A
ffffffffffffST SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

Jsnt NAME AND LOCATOR

LAIDL
VEST

DPE

NORTHING' 1067
DATUM CASTING' 5147

ORLL RIC CME 750

1 OfOUJNO METHOD: BORMO NO.

4.25 inch I.D./8.25 inch D.D. Hollow Sten Auger PZ-302— AS

SHEET

SAMPLMO METHOD: CALIFORNIA SAMPLER: 2.0* I.D. (CA) 1 QF 2

ft...nL.S n-rs-MD SPLIT SPOON, 2.0 inch Q.D./1.5 inch I.D. CSP) OMLUNO

LAKE LANDFILL SHELBY TUBE, 3.0 Inch D.D./2 13/16 inch I.D. <SH> START FMSH

™«.L UH,, «: .ATEmXVa 18FT «« ^

TME ,4,00 U'45 14:35

DATE 9/25/95 OWE DATE

3729 ELATION 449.5 CASWO DEPTH 20 FT.
 9/2b/95 9/£5/95

SURFACC CONOHIONS
ANCLE 90' BEARMG NA

SAMPLE HAMMER

|

— 1

[!
— — D

^- 6

3- 7

o

r- 9

z~10

i~11

— 12

t13

F-14

3
5s

5
7
5
5

4
5
5
6

1
1
1
2

0
0
0
1

1
2
a
2

1
e
i
4

4
5
6
3

II
1.6'
2.0-

(SOX)

1.5'
Fo7

C73X)

1.7'
zv

cesxi

IT
z.a-

19SX)

1.9'
5F
C95X1

1.4'
5F

(70X1

Si
2.0'
ioox)

\.3'
2-0'

(60X5

g SAMPLE NUMBER

ac "*•Q OlSCWPTIOM OF MA1EMM.

(0.0-1.5 ft.) Conpact, dark yellowish
orange C5YR 6/6), CLAYEY SILT, fine
Gravel sized pebbles, (FILL)

(1.5-15.0 Ft.) Loose, olive gray
(5Y 4/1), SILT, NR, dry to wet, some inter-
nixed fill to 2.5 ft. (SM), (LOESS)

8 3.5 ft, danp

e 6.7 ft. noist

fron 11.5-11.7 ft., wet
fron 11.7-13.1 ft., noist

fron 13.1-13.6 ft. wet

fron 13.6-15.0 ft., noist

t

SP

SP

®

ST

(5)

SP

©

SP

0

SP

©

SP

SP

®

T

REMARKS

0.0 ppn PID

0.0 ppn PID



ffffffBff
LAIDLAW WASTE SYSTEMS INC.M^ SOIL BOREHOLE LOG

4SITE fMME AMD LOCATION

LAIDLAW/QU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067197.73
DATUM EASTING: 514737.29 ELCVATION 449.5

DMUJNB METHOD:

4.35 inch I.DV8.25 inch O.D. Hollow Sten Auger

SAUPLMO METHOD: CALIFORNIA SAMPLER: Z.O' I.D. CCA

SPQDN' 2'° inch aDV1-5 inch I.D.

SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. (SH)

LEVEL

CAS1MO DEPTH

IB FT.

14,ao

9/35/95

80 FT.

BORMC NO.

PZ-302-AS

SHEET

2 OF 2

ORLUNO

START

THE

11:45

°*TC

FM6H

H:35

OWU. Rtt CME 750 SURFACE CONDITIONS

ANCLE 90* KAMNG NA

SAMPLE HAMMER

SAMPLE m,»irji
***OESCwnoN OF MATERW.

REMARKS

19

=-22

-23

24

25

26

27

28

29

1.5
S

C75X)

2.0'
5
10HO

1.6'
2.0'
caozi

8.0'
TV
100X1

(15.0-21.9 ft.) Loose, olive gray
<5Y 4/1), medium SAND, NR, wet,
(SP>,CALLUVIUM)

SP

CA

0.0 ppm PID

from 19.2-21.0 ft.,
in Sand

trace to little Silt

<21.9-24.0 ft.) Loose, dark yellowish
brown (10YR 6/2), f-m SAND, little iron
Staining, NR, «et, (ALLUVIUM)

0.0 ppm PID

SP

(-24.0) 24.0
End of Soil Borehole Log at 24.0 ft.



LAIM.AW WASTE SYSTEMS INC.
SOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067310.34
DATUM EASTING: 514720.49 ELEVATION 450.0

ORUJNO METHOD;

4.25 inch I.D./8.25 inch 0.D. Hollo* Stem Auger

3.625 inch Mud Rotary

SAMPLMO METHOD:CALIFORNIA SAMPLER: 2.0' I.D. CCA)

SPLIT SPOON. 2.0 inch Q.D./1.5 inch I.D. (SP)

SHELBY TUBE. 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER UEVO.

THE

DATE

CASMO DEPTH

BOMNG NO.

PZ-302-AI

SHEET

or
ORUJNO

START
THE

8.15

oat
9/26/95

FINISH

TIME

11:30

DATE

9/26/95

omu. nc CMC ?so SURFACE COMOmOMS

ANCLE 90* BEARMG NA

SAMPLE HAMMER

SAMPLE MIII mm
AM)

OF MATERW.
REMARKS

19

20

21

22

23

— 25

o.r

MX]

1.0'
2.0'
son

(0.0-22.0 Ft.) No sanples collected see
Soil Borehole Log PZ-302-AS For
descriptions

(428.0) 22.0

(22.0-25.4 Ft.) Loose, pale yellowish
brown (10YR 6/2), F-n SAND with trace
iron staining, NR, wet, (SP), (ALLUVIUM)

0.0 ppn PID

(25.4-26.1 Ft.) Compact, olive gray
(5Y 4/1), F-n SAND, trace Silt, iron
Staining, NR, wet, (SP), (ALLUVIUM)

(26.1-37.4 Ft.) Conpact to dense, light
olive gray (5Y 4/1), F-n SAND, NR, wet,
(SP), (ALLUVIUM)

SP

©



A
ffffffffffOF SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 StrC NAME AMD LOCATION

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT Z

NORTHING! 1067310.24
DATUM EASTING: 514720.49 a

ORU. NIC CME 750

ANGLE 90* BEAflNG NA

SAMPLE HAMMER

I

:r5*
~ vt

h
— 34

^-35

r~36

5-37

E-M

Z~39

E-40

Z~41

— 42

n"43

h-44

iffi
«c

If
8
9
10
13

11
9
10
14

16
18
20
24

7
7
10
14

6
11
11
12

10
14
14
12

f
1.4'
2.0'

C70»

1.6'
ZV

<BO»

i.r
O7

css»

1.2'
O7

CMC

1.3'
O7

C&SX1

1.3'

Fo7

C63I)

l|

OOUJNC METHOO: BORMC MO.

4.25 inch I.D./8.25 inch D.D. Hollow Sten Auger PZ-302-AI

3.625 inch Mud Rotary . SHEET

SAMPUNO METHOD: CALIFORNIA SAMPLER: za' I.D. (CA) 2 OF 2

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. <SP) OMLUNQ

SHELBY TUBE. 3.0 inch Q.D./2 13/16 inch I.D. (SH) START FMQH

«WER LEVEL ™«E ™*

Ifyg 8«15 11' 30

DATE DATE OWE

EVATION 450.0 CAaMODtPTH 9/26/9b 9/26/9b

SURFACE OONOmONS

SAMPLE NUMBER
AMD

DESCRFHON OF MATERW.

J

• • ̂  1 J C26.1-37.4 Ft.) Compact to dense, light
I : : .ml olive gray <5Y 4/U, F-n SAND, NR. wet,

• • • •§! <SP)< <ALLUVIUM)

\ -j O7.4-42
'.'.-.I 1 <5Y 4/1)
•.'.Vlj <SW), <Al

'. \ '•'
End oF

<4ia.6) 37.4
0 Ft.) Conpact, olive gray

well graded SAND, NR, wet,
.LUVIUM)

(408.0) 42.0
Soil Borehole Log at 42.0 ft.

1

SP

(D

SP

(D

CA

SP

®

SP

®

SP

®
—

REMARKS

0.0 ppn PID



A
LAIOLAW WASTE SYSTEMS INC.

1 STTE NAME AND LOCATION

&

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING' 1067763.38
DATUM EAST[NG> 51442553 ELEVATION 450.8

ORLL RK CME 750

ANCLE 90* BEARMC NA

SAMPLE HAMMER

Si

|i
3- 5

^^ A

5- 7

3- 8

~ 9

E~1°

— 11

1 1

ir13

F-14

i
3
5
7
9

7
7
6
a

2
3
5
5

1
3
2
3

1
1
6
6

2
Z
2
2

3
6
7
8

6
5
9
10

1
I.S'

2.0'

E9SX)

1.8'

ZV
<90X3

1.8'

SF
(9010

If
C9SX)

1.7'

ro7

18SX)

1.2'
ro7

(M»

1.8'
2.0'
(WO

1.8'
2.0-

(90X1

SOIL BOREHOLE LOG
ORUJNC METHOD: BORING N

4.35 inch I.D./8.25 inch Q.D. Hollow Sten Auger PZ-3C

SHEET

O.

)3-AS

SAMPUNO METHOD: 1 Of 2

SPLIT SPOON' 2.0 inch O.D./1.5 inch I.D. (SP) DRUJNB

SHELBY TUBE' 3.0 inch Q.D./2 13/16 inch I.D. (SH) START

HATER LEVEL ™<E

TME 16'45

DATE 0*̂

CASINO DEPTH «"*'«>

FMSH

TIME

8:45

DATE

10/5/95

SURFACE CONDITIONS

rf ' SAMPLE NUMBER

I K " * >g q OESCRVTION OF MATERM.

(0,0-3,1 ft.) Conpuct, noderate yellowish
brown (10YR 5/4), SILT, NR, dry, (ML),
(FILL)

(3.1-4.6 ft.) Conpact, olive gray
(5Y 4/t), SANDY SILT, NR, dry, (ML),
(LOESS)

(4.6-7.4 ft.) Loose, olive
fine SAND, trace Silt, NR,
(ALLUVIUM)

(446.2) 4.6

gray <5Y 4/».
danp. CSP).

(7.4-12.2 ft.) Loose, olive black, fine
SAND, NR, nolst, (SP), (ALLUVIUM)

(12.2-26.0 ft.) Conpact to dense, nediun
dark gray (N4), f-n SAND, NR, danp, (SP),
(ALLUVIUM)

E

SP

SP

©

SP

(3)

SP

©

SP

©

SP

©

SP

SP

®

—

REMARKS

0.0 ppn PID

Faint petroleum
odor 8 7.4 ft.

0.1 ppn PID

Strong petroleun
odor

0.9 ppn PID

za:

UJ

z
O
CJ

O

Of.
O

z
a

z
o»—
13
Z
5
o:

CJ

a

CD
nj

o

CD



Bffffffffi
LAIDLAW WASTE SYSTEM* IMC.

SOIL BOREHOLE LOG
SITE NAME AND LOCATION

LAIDLAV/QU2 RI-FS/MQ
WEST LAKE LANDFILL

QPERABLE UNIT 2

NORTHING' 1067763.38
DATUM EASTING: 514435.53 ELEVATION 450.8

OMUJNC METHOD:

4.35 inch I.D./8.25 inch O.D. Hollow Stem Auger

SAMPLING METHOD:

SPLIT SPQDNi 2.0 inch D.D./1.5 inch I.D. <SP)

SHELBY TUBE' 3.0 inch D.D./2 13/16 inch I.D. <SH>

VWTER LEVEL

TME

DATE

CASNO DEPTH

BORMG Na

PZ-303-AS

SHEET

OnLLWQ

START

THE

16.45

DATE

10/4/95

FINISH

HUE

8.45.

DATE

10/5/95

DRU. Rtt CME 750 SURFACE CONDITIONS

ANGLE 90* NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

OEsavnoN OF MATERW.
REMARKS

16

— 17

19

— 20

— 21

— 22

— 23

6
17
28
49

\f>
26
39

(12.2-26.0 ft.) Conpact to dense, nediun
dark gray <N4), F-n SAND, NR, danp to wet,
<SP>, (ALLUVIUM)

fron 15.3-15.6 ft., sean of olive black
sandy SILT

8 17.0 Ft. wet

Fron 17.5-17.B ft.,
SILT

sean oF olive black

C424.8) 26.0
End oF Soil Borehole Log at 26.0 ft.

6.6 ppn PID

Petroleun sheen
in Split Spoon

3.7 ppn PID



ffflffEffffJST
LAIDLAW WASTE SYSTEMS INC.

IstTC NAME AMD UXATK>

f

LA1DL
WEST

OPE

NORTHING: 1068
DATUM CASTING; 5144

i

AW/DU2 RI-FS/MD
LAKE LANDFILL

RABLE UNIT 2

146.47
34.57 ELEVATION 451.4

OWLL RIG CHE 750

ANGLE 90* BEAMNG NA

SAMPl£ HAMMER

!f

1

[;
^- 4

jj- 5

3- 6

^- 7

^- 8

~ 9

Z~11

— 12

S"13

F-14

zfi
«K

;'
4
4
4
7

6
8
7
B

3
4
5
6

2
3
4
4

2
1
2
a

i
3
5
5

1
a
4
11

5
7
10
?Q

i!
1.8'

Z.O'

(9010

1.5'

5^
C7SZ)

S
:asx)

!.&•
?F
C80»

1.2'
2.0'
(&o»

t.7-

ro7

C83X)

1.6'

2.0'

(BQ'O

17' '.'.'.

2.0' • • •
casz) ; ; ;

SOIL BOREHOLE LOG
OnUJNO METHOD: BOHNC NO.

4.25 inch 1.D./8.25 inch D.D. Hollow Sten Auger PZ-3O4-A5

SHEET

SAMPUNO METHOD: 1 of 2

SPLIT SPOON: a.O inch O.D./1.5 inch t.D. CSP) DRLUNO

SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. (SH) START RNBH

WMER ITVa THE ™*

flfc 10-10 12:10

DATE DATE DATE

CASINO DEPTH 9/27/95 9/27/95

SURFACE CONDITIONS

K SAMPLE NUMBER
K AND
Q OE9CWPDON OF MATERW.

(0.0-3.7 ft.) Loose, noder
brown C10YR 5/4), SILT, Nl
(FILL)

9 0.6 ft, danp

(3.7-6.8 ft.) Compact, oliv
' - (5Y 4/1). SILT. NR, danp, (

8 6.0 ft, trace organic r

(6.8-10.4 ft.) Loose, olive
(5Y 4/1), fine SANDY SILT,
(ML), (LDESS)

8 8.4 ft, noist

ate yellowish
i, dry, (ML),

e gray
ML), (LQESS5

naterial

gray
NR, danp.

(10.4-13.0 ft.) Loose, olive gray
(5Y 4/1). SILT, NR, danp, (ML), (LOESS)

(13.0-14.2 ft.) Loose, olive
(5Y 4/1), SILTY fine SAND,

I (SM>, (ALLUVIUM)

(438.4) 13.0

gray
NR, noist,

(437.2) 14.2
(14.2-27.1 ft.) Conpact to dense, light

I olive gray (5Y 6/1), fine SAND, NR, danp.
(SP), (ALLUVIUM)

1

SP

SP

d)

SP

©

SP

©

SP

©

SP

©

SP

©
SP

®

—

REMARKS

0.0 ppn PID

0.0 ppn PID

-z.
Of

O
O

O

CtL
O

o:

in
o^
x
a*

1

03
ru

o
ci



HPIMi' SOIL BOREHOLE LOG
^TE NAME AMD LOCATION

LAIDLAW,
WEST U

OPERA

NORTHINGi 1068146
DATUM EASTING' 514434.

: OfOLLMO METHOD: BORMC NO.

4.85 inch I.D./8.85 inch O.D. Hollow Sten Auger PZ-304-AS

SHEET

SAMPUNO METHOD: 2 OF 2

F5/Mn SPLIT SPDDN' 2'° inch 0-D-'l-5 inch I.D. (SP) DULLING

XKE LANDriLL SHELBY TUBE' 3.0 inch D.D./2 13/16 inch I.D. (SH) START FMBH

"ULur,., * WTER LEVEL ™E TIME

1^ 10'IQ 12'10

OATC DATE DATE

37 DfiMION 451.4 CASMO DEPTH 9/87/95 9/87/95

ORU. RIG CME 750 SURFACE CONOmONS

ANCLE 90' BEARMO NA

SAMPLE HAMMER

|

[;:

E"22

^-24

^-26

— 27

j-28

F-29

zfin
9
15
17
11

5
6
14
84

^
15
18
14

3
5
B
14

3
5
14
15

5
11
12
13

i

&
(7010

1.8'

(SOX)

1.7-

SV

O.T
zv

LSI
2.0'

(60X)

!
R SAMPLE NUMBER

Q OmCMPTION OF MATERW.

(14.2-27.1 ft.5 Conpoct to dense, light
olive gray (5Y 6/1), fine SAND, NR. danp,
(SP), (ALLUVIUM)

8 17.7 ft, noist
e 18.0 ftv wet

•

(27.1-28.0 ft.) Conpact, olive gray
(5Y 4/1), f-n SAND, NR, wet, (SP),
(ALLUVIUM) (423.4) 28.0

End of Soil Borehole Log at 88.0 ft.

I

SP

SP

(D

SP

©

SP

©

SP

©

SP

©

SP

(IT)

—

REMARKS

0.0 ppn PID
Slight organic
odor

0.1 ppn PID

0.0 ppn PID



ffffffBfffw SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

isnt NAME AMD LOCATION

LAIDLAV
WEST I

OPER

NORTHING' 106918
DATUM EASTING. 51443'

DRUJNB METHOD: BOONO NO.

4.85 inch I.D./8.35 inch Q.D. Hollow Sten Auger PZ-304-AI

3.625 inch Mud Rotary SHEET

SAMPUNO METHOD: 1 OF 3

RI F5/MO
 SPLIT SPDDNl 2.0 inch Q.D./1.5 inch I.D. <SP) ORUJNO

.AKE LANDFILL SHELBY TUBE: 3.0 inch D.D./3 13/16 inch I.D. <SH) ST/WT HNBH

«"^ -" ^ «*TERl£Vn. ,8.5 FT. ™E TIME

THE 16!QO 8:°° H:I5

OWE 10/2/95 OWE DATE

^0 ELEVATION <51.6 CASWO DEPTH 40.0 FT. 10/2/95 IO/2/95

ORU. RIG CME 750 SURFACE CONDITIONS

ANCLE 90* KARMG NA

SAMPl£ HAMMER

i
Z~16

[;:
— 19

Z~20

E~21

I"22

Z~23

r~24

I~25

I"26

— 27

I-
F-29

xfi
«c

^

12
15
14
ia

i

1.6'

2.0'

BOX)

I

R S*MPl£ (MBCTI
« ANDQ oEscnpnoN OF MATERM.

s
i

(0.0-28.0 ft.) No sanples collected, see
Soil Borehole Log PZ-304-AS for
descriptions

<423.6) 28.0
(28.0-39.3 ft.) Conpact, light olive gray

1 (5Y 5/2), well graded, SAND, NR, «et,
I (SW), (ALLUVIUM)

I

SP

©

—

REMARKS

0.0 ppn PID



ffffffEfffffff" SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

|m NAME AND LOCATION

LAIDLAW/
WEST Lt

OPERA

NORTHING: 1068125
DATUM EASTING: 514434.

DRUMG METHOD: BORMG NO.

4.25 inch I.D./B.25 inch D.D. Hollow Sten Auger PZ-304— AJ

3.625 inch Mud Rotary SHEET

SAMPUNO METHOD: 2 gp 3

SPLIT SPOON. 2.0 inch Q.D./1.5 inch I.D. (SP) DRLUNO

\KE LANDFILL SHELBY TUBE: 3.0 inch Q.D./2 13/16 inch I.D. (SH) START FtflSH
JLLUN11<; WATER LEVEL 19.5 FT. ™E TIME

THE 16,00 8l°° 14'15

"»TE 10/2/g5 DATE DATE

790 ELEVATION 451.6 CASINO DEPTH 40.0 FT. 10/2/95 1Q/2/95

DWU. RIG CME 750 SURFACE CONDITIONS

ANGLE 90* BEARM6 NA

SAMPLE HAMMER

If

z~31

— 32

^-33

Z~34

E~35

I-36

I~37

r~39

E~41

"" . At

fc-43

F-44

zfi
«c

Is

8
11
12
13

8
15
15
12

5
8
4
3

1.1
6
6
7
8

9
9
17
16

10
18
28
27

7
11
12
14

15
17
10
1«

1
1.0'
2.0'

«SOZ>

i.r
2.0'

CSS)!)

1.2'
ZV
6030

f£
100X1

1.3'
2V
65W

IB'
2.0'
WX)

l.V
217

70X3

0.7-

SV
33X)

1 ' SAMPLE NUMBER
« AMD
O DESCRPDON OF MATERIAL

?1

1
1m
+.:•..

1 1* "••"*
* • « *
"^ .

•" ' •". *• •'-*. »^ . •

J (28.0-39.3 ft.) Compact, light olive gray
J (5Y 5/2), well graded, SAND, NR, wet,
1 (SW), (ALLUVIUM)

fron 35.6-35.8 ft, Lignite coal partical

(412.3) 39.3
(39.3-46.0 Ft.) Compact to dense, olive
gray (5Y 4/1), F-m SAND, NR, wet, (SP),

-J- (ALLUVIUM)

Fron 43.0-43.5 Ft. sean oF conpact,
-1 olive gray (5Y 4/1), well graded SAND

1

SP

©

SP

©

SP

©

SP

©

SP

©

SP

SP

®

SP

©

—

REMARKS

0.0 ppm PID

0.0 ppn PID

Of.
u)—
M
UJ

Ld

>-
<
_1

O
O

O

d
on
O

a

a.

m

uQ

3

(D
•q-
m
C\J

D
vtr-

O

O

•= Q

CJ

in
IT-



ffffitJSrffffl
LAUH.AW WASTE SYSTEMS INC.

SOIL BOREHOLE LOG
[SITE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE: UNIT 2

NORTHING' 1068135.91
DATUM EASTING^ 514434.70 ELEVATION 451.6

MUJNG METHOD:

4.35 inch 1.D./8.25 inch D.D. Hollow Sten Auger

3.625 inch Mud Rotary

SAMPUNG METHOD:

SPLIT SPQDN' 2.0 inch Q.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch Q.D./2 13/16 inch I.D. (SH)

WATER LEVEL

THE

DATE

CASING DEPTH

18.5 FT.

16^00

10/2/95

40.0 FT.

NO.
PZ-304-AI

SHEET

3

DMUJNO

START
TIME

8<00

DATE

10/2/95

RUSH

TIME

14.15

DATE

10/2/95

DWLL RIG CME 750 SURFACE OONOmONS
ANGLE 90* BEAMNG NA

SAMPLE HAMMER

SAMPLE MUMPER
AM)

OESCOPTION OF UATERML
REMARKS

46

47

— 49

(39.3-46.0 Ft.) Compact to dense, olive
gray <5Y 4/1), F-n SAND, NR, wet, <SP),
CALLUVIUM) (405.6) 46.0
(46.0-48.4 Ft.) Loose, olive gray
(5Y 4/1), well graded SAND, some Fine
Gravel, NR, wet, (SW), (ALLUVIUM)

(403.2) 49.4
(48.4-50.0 Ft.) Compact, olive gray
(5Y 4/1), F-n SAND, trace coarse Sand and
Fine Gravel, NR, wet, (SP), (ALLUVIUM)

(401.6) 50.0
End oF Soil Borehole Log at 50.0 Ft.

0.0 ppn P1D

0.0 ppn P1D



A
ffffffffffiW SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

LsTTE NAME AND LOCATION

LAIDLAW
VEST L

OPERA

NDRTHINGi 1066064
DATUM EASTING' 515633.

OnLUNO METHOD: 4.25 inch x 8.25 inch Holla* Strn BORMG NO.

Auger to 38.5 Ftj 3.625 inch Mud Rotary 42.0-63.0 ft; PZ— 305— Al

4.25 inch x 8.25 inch Holloa Sten Auger 38.5-64.0 ft SHEET

SAMPUNG METHOD: CALIFORNIA BARREL (CB) 1 OF 3

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP) ORLLJNQ

M<E LANDFILL SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. (SH> START FINISH

«^um, z WATER LEVEL p2.85 FT ™E ««

THE 8.05 Ul°° 8!3Q

OATC 10/19/95 OATE °*TC

5" OEVATCN 457.6 CASNO DOHH 40.0 FT. ">/18/9b !0/19/9b

ORU. RIG CME 750 SURFACE OONOmONS Gravel road base.

ANGL£ 90* KARMG NA

SAMPLE HAMMER

!f

~31

["^-33

:r34

5-35

^-36

5-37

^-38

5-39

5-41

— 42

k-43

F-44

i

6
e
21
50

12
41
50

21
43
53
45

4
5
6
9

5
9
20
30

i

&
70C

i.r
2F
3S*>

2.0'

2^

1.2'

2.0
1

WO

1.4'r?
(70«

1
K SAMPLE NUMBER
_ AND
Q OESCRFTION OF MATERML

(0.0-36.0 ft.) No 'sanples collected, see
Soil Borehole Log LR-104 For descriptions

(431.6) 36.0
(36.0-54.5 ft.) Conpact to dense, dark
gray (N3), fine SAND, trace to little Silt,
NR, wet, (SP), (ALLUVIUM)

fron 37.5-42.0 ft, becones very dense

Fran 42.0-45.0 ft, becones conpact, with
occasional thin (1/2 in.) layers of
nediun gray (N4), SANDY CLAY, (CD

E

SP

©

SP

0

SP

(D

SP

©
SP

(D

—

^ ̂

_

REMARKS

9 42.0 ft.,
switched over
to nud rotary



LAIDIAW WASTE SYSTEMS IMC.
SOIL BOREHOLE LOG

[SITE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT Z

NORTHING: 1068064.93
DATUM EASTING: 515633.57 ELEVATION 457.6

DRK1MQ METHOD; 4.25 inch x 8.25 inch Hollow Stfn

Augfr to 38.5 ftj 3.635 inch Mud Rotary 42.0-63.0

4.H5 inch x 8.35 inch Hollow Sten Auger 38.5-64.0 ft.

SAMRJNO METHOD: CALIFORNIA BARREL (CB)

SPLIT SPOONi 2.0 inch D.D./1.5 inch I.D. <SP)

SHELBY TUBE' 3.0 Inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

THE

DATE

CASNO DEPTH

;g.95 FT

10/19/95

40.0 FT.

NO.

PZ-305-AI

SHEET

2

START

TME

11:00

DATE

10/18/95

FMSH

TIME
8OQ

DATE

10/19/95

DOLL WC CME 750 SURFACE OONOmONS Gravel road base.

ANCLE 90* BEAJONO NA

SAMPLE HAMMER

SAMPLE HUCCfl
AMD

OF MATERML
REMARKS

— 46

47

49

— 50

— 52

53

— 54

— 55

56

59

19
26
24
30

16
28
34
33

ZZ
23
16
15

10
12
50
22

10
13
20
23

12
14
20
26

11
14
22
28

1.3'
a.o-

CtSX)

1.7'
rs

ceszi

1.0'

i.r

1.0'
2.0'

CSOIO

(36.0-54.5 Ft.) Conpact to dense, dark
gray <N3>, fine SAND, trace to little Silt,
NR, wet, <SP), (ALLUVIUM)

(54.5-64.0 Ft.) Conpact to dense, nedlun
dark gray (N4), f-n SAND, trace
Silt, NR, wet, (SP), (ALLUVIUM)



A
ffffffffffffF SOIL BO£FHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

1 SITE NAME AND LOCATION

LAIDLAV
WEST I

QPER

NORTHING: 106606
DATUM EASTING: 51563:

OMLLJNG METHOD: 4.35 inch x 8.25 inch Hollo* Sten BORWG NO.

Auger to 38.5 ftj 3.635 inch Hud Rotary 42.0-63.0 ft,; PZ— 305— Al

4.25 inch x 8.25 inch Hollow Sten Auger 38.5-64.0 ft. SHEET

SAMPUNO METHOD: CALIFORNIA BARREL (CB) 3 OF 3

Rl FS/MO SPLIT SPQDN' 2'° inch O-D-'J-S inch la- <SP) ORUJNO

.AKE LANDFILL SHELBY TUBE' 3.0 Inch O.D./3 13/16 inch I.D. (SH) START FMBH

"B1-L UN1 ' "• WATER LEVa 32.85 FT ™- ™«

TWE 8,05 11:0° 8:3°

OWE 10/19/95 "^ °*TC

4S? ELEVATWN 457.6 CASNO DEPTH 40.0 FT. 10/18/95 10/19/95

OMLL Rtt CME 750 SURFACE CONDITIONS Gravel road base.

ANGLE 90* BEARMG NA

SAMPLE HAMMER

Si

— 62

h
e j

r~65

z~66

~67

E~68

z-70

i~72

t-73

F-74

Is

14
13
14
19

14
14
15
17

i
l.O1

2.0'
cson

l.l1

zS
CS3X!

1
K SAMPLE HI ii men
ir AND
g OtSCtWIKJN OF MATERWL

k (54.5-64.0 Ft.) Conpact to dense, nedlun
L dark gray (N4), f-n SAND, trace
r' Silt, NR, wet, (SP), (ALLUVIUM)

(393.6) 64.0
End of Soil Borehole Log at 64.0 ft.

I

SP

©

SP

©

—

REMARKS



ffffjt/sfffffsr
LAIOLAW WASTE SYSTEMS INC.

LstTE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING' 1067731.19
DATUM EASTING' 514484.53 ELEVATION 450.6

OREL Rtt CME 750

ANCLE 90* BEARMG NA

SAMPLE HAMMER

i
3- 1

i:
-ULm A

3- 5

3- 6

^- 7

3- 8

~__ Q

1 n

z~11

1 ̂

C-13

F-14

*fi
«C

i!
3
4
6
7

7
5
4
5

2
2
1
1

1
2
3
4

2
3
3
4

2
3
4
5

4
6
10
15

1
1.7'
z.y

CBSX)

0.5'

zy
C2S2)

&
[952)

as:
2.0-

(40X3

8.0-
Zff
wni

251
2.0'

aoox)

L2L
2.0'

(B3Z1

!

SOIL BOREHOLE LOG
DRftlMG METHOD: BORMG NO.

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger SB— 01

SHEET

SAMPUNO METHOD: 1 OF ?

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP) DOLUNQ

SHELBY TUBE; 3.0 inch Q.D./2 13/16 inch I.D. (SH) START FINISH

WCTER LEVEL jg.5 FT. TUt T1ME

THE H,45 -13'30 H!3°

<*TE 10/5/96 °*TC °*TE

C^HOOOTH 10/5/96 10/5/96

SURFACE CONDITIONS

K SAMPLE NUMBER
K AMD
D DESCnPTION OF MATCRML
OL

3

1

« » J

I
•I'l'l

(0.0-1.2 Ft.) Loose, moderate yellowish
brown C10YR 5/4), SILT, NR, dry, (ML),
(FILL)

(1.2-6.0 Ft.) Compact, olive gray
(5Y 4/1), SILT, NR, dry, (ML), (LOESS)

(444.6) 6.0
(6.0-6.9 ft.) Very loose, greenish gray
(5GY 6/1), SILTY SAND, damp, NR, (SM),
ALLUVIUM) <443.7) 6.g

(6.9-11.7 ft.) Very loose,
(5GY 6/1), SILTY CLAY, da
(ALLUVIUM)

8 7.1 ft, stained olive bl

gp-eenish gray
np, NR, (CD,

ick

(438.9) 11.7
(11.7-12.4 ft.) Loose, medium dark gray
(N4), SILTY fine SAND, NR, moist,

^ stained, petroleum odor, (SM), (ALLUVIUM) <438.S) 12.4^

(12.4-20.0 ft.) Loose,
f-m SAND stained, NR,
(ALLUVIUM)

medium gray (N5),
damp, (SP),

SP

©

SP

©

SH

@

SP

SP

©

SP

©

SP

SP

®

I1

15.6 —

10.1 —

22.* ~

J1.2 —

40.7 —

REMARKS

Fran 7.1-8.1 ft.
petroleum odor
and soil staining
observed



fffffBffffff' SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

LstTE NAME AND LOCATION

LAIDLAV
WEST I

DPER

NORTHING! 106773
(MTUU EASTING: 51442"

ORKiJNC METHOD: BORMC NO.

4.35 inch I.D./8.35 inch Q.D. Hollow Sten Auger SB-01

SHEET

SAMPLMO METHOD: 2 OF 3

/'OU2 RI F"'MD SPLIT SPQON: 2'° inch aDyi-5 inch ll>- <SP) OMUINO
.AKE LANDFILL SHELBY TUBE' 3.0 inch D.O./2 13/16 inch I.D. <SH) START FM6H

^LUN11S H«ER LEVEL ,„ FT. THE TIME

TUE H.45 13:3° l4'30

OATC 10/5/96 "^ °*TC

53 ELEVATION 450.6 CASINO DEPTH "/3/% 10/5/96

ORLL WC CME 750 SURFACE CONDITIONS

ANCLE 90* BEARMG NA

SAMPLE HAMMER

1

3-16

V3-18

3-19

E~20

3-21

=-22

3-23

3-24

3-25

3-26

=-27

j-28

p-29

>fi
"$i!

H
9
&
7

4
5
8
9

I

1.3'
2F
[73W

La-
rS7

C90»

I
1 SAMPLE NUMBER
K AMDg OEScnpnoN or MATERWL

;

(12.4-30.0 ft.) Loose, nedlun gray (N5X
' F-n SAND stained, NR, damp, <SP>,

(ALLUVIUM)

? 15.6 ft, noist

i 8 18.1 ft., wet

— (430.6) 20.0
End of Soil Borehole Log at 20.0 ft.

At completion of drilling, borehole
sealed to surface with cenent/bentonite
grout.

£

SP

®

SP

©

SP

©

i1
*f

54.4 —

65.7 —

REMARKS



ffflffEffffBT
LAIDLAW WASTE SYSTEMS INC.

LsffE NAME AND LOCATION

LAIDLAV/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067823.40
DATUM EASTING^ 514428.39 ELEVATION 450.5

OMU. MC CME 750 SI

ANGLE 90' BEAMNC NA

SAMPLE HAMMER

1

3- 1

[:
^- 4

^- 5

^- 6

^- 7

_ . _ a

z~ 9

Z~10

ir11

— 12

t-13

p-14

Is

3
6
6
8

3
6
7
5

4
3
2
2

3
2
2
2

3
2
2
2

2
4
6
7

2
3
4
5

3
3
4
g

ii
1.8'

2.0'

CSOX}

1.4'

2.0-

(70X)

i.3' ;
3.0' .

C63X) |

a.o- !
a.o- •
100X) .

1.4' '
zv ;

"1.1
"I-11»s>a.o- t"
C13Z1 1

SOIL BOREHOLE LOG
(MUJNG METHOD: BOMNG NO.

4.25 inch I.D./8.25 inch O.D. Hollo* Stem Auger SB— 02

SHEET

SAMPUNO METHOD: 1 OF 2

SPLIT SPQQNi 2.0 inch Q.D./1.5 inch I.D. <SP) OMLUNO

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START FINISH

WATER LEVEL 17.9 FT. ™IE ™E

THE 16,40 15:25 16:25

DATE 10/5/95 °*TC °*TC

CASINO DEPTH 10/5/95 10/5/95

JRFACE OONOmONS

R SAMPLE NUMBER
K AMD
D UUJUWHIION OF MATERIAL

(0.0-3.4 ft.) Compact, moderate yellowish
brown (10YR 5/4), SILT, trace organic
material, NR, dry, (ML), (FILL)

~~ • B 18 ft damp

(447.1) 3.4
(3.4-7.3 ft.) Compact, pale olive
(10Y 6/2), fine SILTY SAND, NR, damp.

" ' (SM), (ALLUVIUM)

from 4.9-5.1 ftv seam of crushed
LIMESTONE GRAVEL

(7.3-8.5 ft.) Loose, pale
(10YR 6/2), fine SILTY Sf

- - NR, moist, (SM), (ALLUVIU

olive
ND, little Clay,
1)

(442.0) 8.5
S (8.5-10.4 ft.) Soft, olive gray (5Y 4/1),
> SILTY CLAY, NR, damp, (CD, (ALLUVIUM)

^^ (10.4-14.3 ft.) Stiff, light olive gray
O to moderate yellowish brown (5Y 6/1 to
V 10YR 5/4), CLAY, NR, damp, (CD,
S (ALLUVIUM)

$ 1 .

S from 13.1-13.6 ft., seam of light olive
0 gray (5Y 6/1), SILTY CLAY, moist, NR,
\ - (CD, (ALLUVIUM) ,

(."»jt>.t:; i^.J
^ '(14.3-16.5 ft.) Loose, olive gray ~

(5Y 4/1), SILT, NR, moist, (ML),
(ALLUVIUM)

1

SP

SP

(D

SP

@

SP

©

SP

©

SP

©

SP

SP

®

II
1

0.5 ~

2.3 ~

1.0 ~

2.1 —

0.6 ~

0.5 ~

0.3 ~

REMARKS



A
ffffffffffffF SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

LsTE NAME AMD LOCATION

LAtDLM
WEST I

DPER

NORTHING; 106782
DATUM EASTING: 51442E

DWUJNO METHOD: BORMC NO.

4.35 inch I.D./8.35 inch Q.D. HoUow Sten Auger SB-02

SHEET

SAUPLMO METHOD: 2 OF 2

/'Due RI FS/HO SPLIT SPOQN' 2'° inch aDV1-5 inch '-D- CSP) OWLUNO

.AKE LANDFILL SHELBY TUBE: 3.0 inch D.D./3 13/16 inch I.D. <SH) STAUT FMBH

^LLUN11£: WATER LEVEL ,7.9 FT. THE TIME

THE ,6,40 15i25 16'25

DATE 10/5/95 DATE DATE

G39° ELCVATCN 450.5 CAS.NO DEFTH W/S/9b 10/b/9b

ORtJ. RIG CHE 750 SURFACE COMMONS

ANGLE 90' BEARMG NA

SAMPLE HAMMER

1

I~16

["
F-18

E~19

j^-20

I~21

=-22

r~23

I"24

Z~25

— 26

I""

t-28

F-29

zfi
«c

ris

6
6
5
a

I

1.7'
a.o-

C83X)

!
K SAMPLE NUMBER
K AND
Q OESCRFnON OF MATERW.

" :

L (14.3-16.5 ft.) Loose, olive gray
1 <5Y 4/1), SILT, NR, noist, <ML),
* (ALLUVIUM)

L (434.0) 16.5
1 (16.5-18.0 ft.) Conpact, light olive gray
1 (5Y 6/1), fine SAND, NR, wet, (SP),
1 (ALLUVIUM)

~ (432.5) 18.0
End of Sail Borehole Log at 18.0 ft.

At completion of drilling, borehole
sealed to surface with cenent/bentonite
grout.

E

SP

®

SP

®

I1
if

0.1 ~

REMARKS



ffflffffffffl
LAIDLAW WASTE SYSTEMS IMC.

SOIL BOREHOLE LOG
NAME AND LOCATION

LAIDLAV/OU2 Rl-rS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING^ 1067429.84
DATUM EASTING: 514472.47 ELEVATION 449.7

MOUJNC METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPLMO METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

THE

DATE

CASINO DEPTH

15.6 FT.

15:00

10/9/95

16.0 FT.

BOMNG NO.

SB-03
SHEET

OF
ORLUNO

START
TilE

13:40

DATE

10/9/95

FWBH
TIME

14:30

DATE

10/9/95

orau. me CME 750 SURFACE CONDITIONS

ANGLE 90* KAMNG NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESOWnON OF UATERW.
REMARKS

1

— 2

— 4

— 5

— 7

— 8

— 9

—10

— 11

0.6'

iS

a.f>'

1.7'
W
HX)

1.5'

CO.0-4.2 ft.) Conpact, noderate yellowish
brown GOYR 5/4), SILT, NR, dry, CML), (FILL)

(4.2-6.4 ft.) Loose, olive gray (5Y 4/1),
SILT, trace Clay, NR, danp, (ML), (LOESS)

(6.4-12.2 ft.) Loose, olive Qray
(5Y 4/1), SILT, trace Clay and fine Sand,
NR, danp, (ML), (LOESS)

8 9.9 ft, noist, slight staining and petroleum
odor to 12.2 ft.

(12.2-13.5 ft.) Loose, olive gray
<5Y <VA>, SANDY SILT, NR, wet, CML),
(LOESS)

(13.5-14.2 ft.) Conpact, olive gray
(5Y 4/1), SILT, NR, noist, (ML), (LOESS)

SP

SP

©

SP

(435.5) M.2
(14.2-16.0 ft.) Conpact, olive gray
(5Y 4/1), fine SAND, NR, wet, (SP)

0.0
e 4.6 ft.,
stones prevented
conplete Split
Spoon recovery

28 .

1.8.

0.0

o.o —
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ff£fff£fffffST
LAIM.AW WASTE SYSTEMS INC.

IsTC NAME AND LOCATION

\
T

LAIDLAW/OU2 Rl-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

DATUM CASTING. 514472.47 ELEVATION 449.7
ORAL RIG CHE 750 SI

ANCLE 90* BEARMG NA

SAMPLE HAMMER

is*5
Z^iS

F

L16
—
— 17

I
i—

18
^
- _

__ jg

_

— 20

_

— 21
—

f22

— 23

— 26
—

— 27

tzc
fc-28

h-29

iffi
•»̂3
Mis

K
X

w

H
D
?

•

i

SOIL BOREHOLE LOG
DRUJNO METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPLMG METHOD:

SPLIT SPOON, 3.0 inch Q.D./1.5 inch I.D. <SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. <SH>

HATER LEVEL 15 6 FT.

THE ^QO

OWE 10/9/95

CASINO DEPTH 150 FT.

JRFACC CONOmONS

BORMO NO.

SB-03

SHEET

2 OF 2

DRUJNO

START

TME

13.40

otrr

10/9/95

FINISH

TIME

14.30

10/9/95

K SAMPLE NUMBER
MO

Q OESCRFT10N OF MA1DWLi i

S CU.2-16.0 ft.) Conpact, olive gray
C5Y 4/1), fine SAND, NR, wet,
<ALLUVIAI_ <SP> <4337) 160

End of Soil Borehole Log at 16.0 ft.

At conpletion of drilling.
sealed to surface with
grout.

borehole
cenent/bentonite

V
E
K
SJ

1

SP

2?
Bo
all

E

ii

—
-
—"**_—_̂̂

__-
—

__
—
—

—
—

—
^^_̂™
—
-^

REMARKS

z

Ul
i—
to
Ul

1
y

J_

U

o
z
J
IV
o

•za
a
z
oc.
Of.
<
1

CD

E
=i

feCD

Jj

^î
o

in
^

eu

IB 2

CD 1 1 1
U t—

09

(U

5 Kl
O
m
(/i

1*1

11



ffffffffffffW SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

KTE NAME AND LOCATION OfOUJNG METHOD: BORMC N

I

4.25 inch I.D./8.25 ,nch O.D. Hollow Sten Auger SB-0^

SHEET

0.

1

SAMPUNO METHOD: 1 OF 2

LAIDL
VEST

OPE

NORTHING' 1067
DATUM CASTING^ 5145

v,,nir, RI-F^HO
 SPl-n SPOON: 2.0 ,nch D.D./1.5 inch I.D. <SP) DRUJNO

LAKE LANDFILL SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. <SH) START
W A B L L U N I I i MTDt LEVEL ,3.4 FT. ™

1HE 13,20 12'35

OATC 10/9/95 Q»TE

24°l-33 ELEVATION 447.9 CASINO DEPTH ,4.0 FT. 10/9/95

DRU. RIG CME 750 SURFACE COHOfflONS

FINISH

TIME

13'20

DATE

10/9/95

ANCLE 90* KARMG NA

SAMPLE HAMMER

!?

— 1

Î
- 5

3- 6

3- 7

3- 8

E~ 9

E~1°

E~11

E~12

t-13

F-14

iS
«c

l!
5
11
10
8

6
4
6
7

3
3
4
5

1
2
2
a

i
i
8
a

3
3
2
2

2
4
5
a

4
4
4
4

i!
!.&'

2.0-

(90»

1.3'

SF
C6SZ)

1.4'

aF
(70»

1.4'
^O7

(70»

1.5'
2.0'

C75X)

1.4'
5F

1.3'
2.01

(63X1

1.6-
2.0'
(son

K SAMPLE NUMECR
K AND
g oiscwpnoN OF MATERM.

(0.0-2.3 Ft.) Conpact, noderate yellowish
brown C10YR 5/4), SILT, NR, dry, (ML),
(FILL)

(2.3-4.0 Ft.) Loose to compact, dork
greenish gray (5GY 4/1), SILT, NR, danp,
(ML), (LOESS)

(4.0-7.2 Ft.) Loose, olive gray (5Y 4/1),
SILT, Fine Sand and Clay, NR, danp, (ML),
(LOESS)

(7.2-13.0 Ft.) Very loose, olive gray
(5Y 4/1), SILT, with trace Clay, slightly
stained, NR, danp, (ML), (LDESS)

Fran 10.7-11.3 Ft. sean oF light olive
• gray (5Y 6/1) Fine SAND (SP)

(434.9) 13.0
(13.0-16.0 Ft.) Loose, olive gray

~ (5Y 4/1), F-n SAND, with trace Silt, NR,
noist, (SP), (ALLUVIUM)

e 14.9 Ft, wet

1

SP

SP

(D

SP

©

SP

©

SP

©

SP

©

SP

SP

®

I1
3!

N/*_I

o.o _Z

'•* —

0.1 ~

12.9 ~

4.0 ~

0.0 ~

0.0 ~

REMARKS

from 7.2-13.0 ft.,
slight petroleum
staining observed
O 9.0 ft.
Soil black in color,
slight petroleum
odor

0.0 ppn PID

0.0 ppn PID



ffffff/Sfffffffl' SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

LsTTt NAME AMD LOCATION

LAIDLAV
VEST i

OPER

NORTHING: 106736
DATUM EASTING: 514581

OfOUJNO METHOD: BORWC NO.

4.35 inch I.D./8.25 inch Q.D. Hollow Sten Auger SB-04

SHEET

SAMPUNO METHOD: 2 of 2

SPLIT SPOON' 3.0 inch O.D./1.5 inch I.D. <SP> OftLUNO

AKE LANDflLL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH) START RNBH

•HULLUNii 2 «MO, LEVEL ,5.4 FT. ™E ™«

TWE ,3,20 i*35 13^°

0*^ 10/9/95 °*TC °*TC

Jl'3J EUVATWN 447.9 CASINO DEPTH 14.0 FT. «/^/« 10/9/»

DOLL RIC CME 750 SURFACE CONDITIONS

ANCLE 90* BCARMG NA

SAMPLE HAMMER

i
E~16

(;:
E~19

E~2°

E~21

E"22

r~23

r~24

r~25

~26

— 27

I"F-29

P5i i! ' SAMPLE HUtCPl
K AND
g msoapnoN or MATERW.

• • • \A <13.0-16.0 Ft.) Loos?, olive gray
• ' ' O <5Y 4/l)- r~n SAND- with trace Silt, NR,
: : t :jj naist. CSPX CALLUVIUMJ (431.9) 16.0

End oF Soil Borehole Log at 16.0 Ft.

At conpletion oF drilling, borehole
sealed to surFace with cenent/bentanite
grout.

8

SP

®

i1
if

—

REMARKS



aaa0oa$r SOIL BOREHOLE LOG
J SHE NAME AND LOCATION

LAIDLAV,
WEST L

OPER/

NORTHING: 106729
DATUM EASTING, 514893

ORtlJNO METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPLING METHOD:

<rmr -i-VMD SPLIT SPDaN' 2'° inch aa/1-5 inch I'D- <SP)

AKE LANDFILL SHELBY TUBE, 3.0 inch D.D./2 13/16 inch I.D. (SH)

WATER LE\CL 19.0 FT.

TXE n,55

DATE 10/04/95

.56 ELEVATION 467.2 CASIMO KPW 86.0 FT.

DRU. WC CME 750 SURFACE CONOmONS

BORMG NO.

LR-100

SHEET

1 OF 2

DRLLINO

START FINISH

HIE TIME

7,30 11,00

10/04/95 10/04/9S

ANGLE 90" BEARMO NA

SAMPLE HAMMER

1

[i
— 5

^- 6

^- 7

3- 8

F-
P-14

zB

H
0

7
4

3
1
2
a

2
3
4
36

3
14
5
3

4
6
4
5

4
2
3
3

7
14
26
11

50/2

I
1.7'
2.0"

C85«

0.9'
ZV

C<32)

0.3'

CISX)

06:
2.0'
oon

051
2.0'
Kt.1

as:

JStt

or
2.0'

or
2.0'

1
K SAMPLE HUlBEn
ae AMO

g oEscRpnoN or MATERM.

> V
V V
' v
V ^r V
V ^

' v
V d
' V
v y
' V
V V
' V
V V
' V
V V
' V
y v
' V
V V
' V
V ?
' V
V V
' V
V V
' V
v y
' V

(0.0-5.5 ft.) Conpact, noderate yellowish
brown (10YR 5/4), CLAYEY SILT, NR, danp,
(CD, (FILL)

8 0.9 Ft, dry

fron 1.5-5.5 ftv Internixed organic natter
• ' and trace waste

e 5 ' ° f t"""? t (461.7) 5.5
(5.5-22.0 ft.) WASTE, wet

:
<

1
SP

©

SP

©

SP

©

SP

©

SP

©

SP

SP

©
SP

©

—

REMARKS

Landfill cap
1.5 ft. thick

0.0 ppn PID

0.1 ppn PID

0.0 ppn PID

1.1 ppn PID

•z.
ae
LJt—
<s\
UJ

1
LJ•z.
<r
_i

P

C
a
C3
Z
_

cE
a

zo
(-
13
z
3

X

cd

&

ac
C3

3

m
v
m
ru
i
n
^~
0^

C

00c R
IF

N
A

M
F:

 
L
R

1
0
° 

O
AT

F 
w

/9
/9

5 
C

H
K

'O
 

B
Y

 
B

. T
IL

TH
N



lAIDLAW WASTE SYSTEMS INC.
SOIL BOREHOLE LOG

LSTE NAME AND LOCATION

LAIDLAW/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING; 1067893.73
DATUM EASTING' 514893.56 ELEVATION 467.5

DRtlJNO METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPLMG METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch l.D. <SP)

SHELBY TUBE' 3.0 inch D.D./2 13/16 inch l.D. (SH)

VOTER LCttL

THE

(ME

CASNO DEPTH

19.0 FT.

11'55

10/04/95

36.0 FT.

BORMC NO.

LR-100
SHEET

ORUJNO

START

TME

7^30

DATE

10/04/9!

RNtSH

TIME

11:00

DATE

10/04/95

orau. rac CMC 750 SURFACE CONDITIONS

ANCLE 90" BEARMC NA

SAMPLE HAMMER

SAMPLE NUMBER

DESOVnON OF MATERML
REMARKS

— 16

— 19

— 22

— 25

V V

C5.5-22.0 ft.) WASTE, wet

8 19.9 ft. increasing amount of olive
gray SILT intermixed with waste

0.0 ppn PID

0.0 ppn PID

0.2 ppn PID

<440.2) 27.0
(27.0-28.0 ft.) Conpact, olive gray
(5Y 4/1), SILT, NR, wet, <ML), (LOESS)

(439.2) 28.0
End of Soil Borehole Log at 28.0 ft.



A
ffffffffffffff' SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

LSTE NAME AND LOCATION DRtUNO METHOD: BORM6 NO.

f

LAID
WES

OF

NORTHING; 106
DATUM EASTING: 514

4.25 inch I.D./B.25 inch O.D. Hallow Sten Auger LR— 101

SHEET

SAMPUNO METHOD: 1 OF 4

L^f'OU" RI f-'MD SPLIT SPOON, 3.0 inch Q.D./2 13/16 inch I.D. (SP) ORUJNO

T LAKE LANDFILL SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. (SH) START FINISH

'L k A U L L U N l l d •KTD.LEVa DRY 5,0 FT. ~E T)ME

T~E Illl5 ,5,30 8i°° 15i2°
__. __. ftATT f\ATT
u*16 10/10/95 10/10/95

7?B.4fJ EL£VATION 500.2 C«HO DEPTH 35.0 FT. 55.0 FT. 10/10/9b 10/10/9b

ORU. RIG CME 750 SURFACE CONDITIONS

ANGLE 90* BtARMG NA

SAUPl£ HAMMER

i
•K^H 4

t;
^- 5

^- 6

^- 7

3- 8

— 12

6-13

F-u

i!

20
39
25
23

4
8
10
6

7
6
25
50/3

6
7
11
5

40
8
5
14

12
15
5
7

8
16
10
15

!
0.1'
1.0'

1.6' •

(80X1 , *

•,

i.r
2.0'

CS3X)

1.0- r
2.0' ^
cson .

7̂
?

Bi
?
?

a£ *
tss» 7

?
7

^
1.3' ^

C65*> P

^

H ' SAMPLE NUMBER
l « AND
! Q OESCRFnON OF MATERW.

1 in (0.0-1.0 ft.) Compact, moderate yellowish
Ml brown (10YR 5/4), SILT, NR, dry, (ML),

|| <FILL) (499.2) 1.0
• ] (1.0-2.6 ft.) Crushed, LIMESTONE Gravel,

*. J <GP>- CFILL)

;. 1
• 1 (497.6) 2.6

(2.6-5.0 ft.) Compact, olive gray
-4- (5Y 4/1), SILT, NR, dry, (ML), (FILL)

1 (495.5) 4.7
vj 1 (4.7-12.4 ft.) WASTE, dampst^fl'Jj

vH"
vjn
V 1

'U
vj(
y f~1 8 10.0 ft., moist

H
V 1-1-
vi J

V 11

' ^f 1
V _J (487.8) 12.4

1 (12.4-19.9 ft.) Compact, olive gray
(5Y 4/1), SILT, with little waste, damp,

— ' (ML), (FILL)

6 14.5 ft, wet

1

ST

SP

©

SP

©

SP

©

SP

©

SP

©

SP

©

SP

—

—

—

REMARKS

0.0 ppn P!D



ffffffBffaiy SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

LSTTE NAME AMD LOCATION OWLUNC METHOD: BORMC NO.

\

LA
V

NORTHING' 1C
DATUM EASTING: 5

4.35 inch I.D./8.35 inch O.D. Hollo* Sten Auger LR— 101

SHEET

SAMPUNO METHOD: 5 gp 4

DLftv-raiem-rs-MD SPLIT SPOON, ao mch aa/a 13/16 inch I.D. <SP) ontuNC
EST LAKE LANDFILL SHELBY TUBEi 3.0 inch Q.D./3 13/16 inch I.D. <SH) START RNBH

WATER LEVEL DRY si.o FT. 1"IE "•"•
THE 11,15 15.30 8:°° 15'20

°*TC 10/10/95 10/10/95 ^^ ^^

Unfair OCVATON 500.2 CASINO DEPTH 35.0 FT. 55.0 FT. 10/10/95 10/10/9b

OWL RIC CME 750 SURFACE CONDITIONS

ANCLE 90* BEARMC NA

SAMPLE HAMMER

I

Z~16

[:
~~ ia

1-20

1-21

=-22

It

1-24

1-25

E-26

E~27

t-28

F-29

ZQ

i
6
13
20
50/5

33
18
18
16

5
8
26
10

4
7
50
35

39
IB
25
50/4

37
19
38
38

8
15
50/b

50/t

1
1.7'
2.0-
:esx>

0.6'
eF

OCX!

0.9'
ro7

:<5*j

0.9-
O7

C4SX)

1.4'
a.o-
:?on

as-
8F

CS32)

OB'
2.0'
ucro

o.r
IF
OX)

rf K SAMPLE NUMBER
i K AND

1 C12.4-19.9 ft.) Conpact, olive gray
1 <5Y 4/1), SILT, with little waste, danp,
& CML). (FILL)

fl (480.3) 19.9
7 V | (19.9-51.5 ft.) WASTE, danp
V VJ

||| Wm Fran 21.4-21.5 ft., layer of olive gray
J-LLfj (5Y 4/1), SILT, with little waste, wet

1 1 1 mM fron 23.5-24.0 ftv layer of olive gray
UJW1 (5Y 4/1), SILT, with little waste, wet, (ML)

V ^ J 8 34.0 ft, noist

V V J-

V ^ |

y ^ 8 36.0 ft., wet

7 v_f|

r v
V V
r v B

V V
r v

1

SP

CD

SP

©

SP

©

SP

©

SP

©

SP

©

SP

©

SP

©

—

REMARKS

0.0 ppn PID

0.0 ppn PID

0.0 ppn PID



ffffffffffi
LAIDLAW WASTE 8Y8TEM8 INC.

SOIL BOREHOLE LOG
I SfTE NAME AND LOCATION

LAIDLAW/DU2 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING' 1068402.35
DATUM EASTING^ 514718.41 ELEVATE* 500.5

onuMC METHOD:
4.85 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPUNQ METHOD:

SPLIT SPOONi 3.0 inch Q.D./2 13/16 inch I.D. (SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LCVO.

THE
DATE

CASINO DEPTH

DRY

11:15

10/10/95

35.0 FT.

51.0 FT.

15.30

10/10/95

55.0 FT.

BOMNG NO.

LR-101

SHEET

3

DfBLLJNO

START

THE

6:00

DATE

10/10/95

FINISH

HUE

15:20

DATE

10/10/95

ORU. RIC CME 750 SURFACE CONDITIONS

ANGLE 90' BEAMNG_NA

SAMPLE HAMMER

SAMPLE NUMBER
AMD
IN OF MATERW.

REMARKS

31

— 32

50/5

9
23
10
16

9
11
17
17

9
38
29
17

42
45
36
17

11
11
18
20

12
18
40
50/1

1.3'
5.0'
I73X)

7 V

(19.5-51.5 ft.) WASTE, damp

1.3'

7 V

7 V
V ?

7 V

7 V

7 V

7 V

From 35.3-35.7 Ft., layer of olive gray
<5Y 4/1), SILT, moist, (ML)

6 37.0 ft. wet

7 V

6 40.0 ft, moist

Rods warm upon
withdrawal from
borehole.

0.0 ppm PID

i 11:00
Rain

1.1 ppn PID
34X LEL, stop
drilling temporarily

SP

6.1 ppn PID



SOIL BOREHOLE LOG

LAIDLAW/OU2 RI-FS/MO
WEST LAKE LANDPILL

OPERABLE UNIT 2

NORTHING: 1068408.25
DATUM EASTING: 514718.41 ELEVATION 500.2

OMUJNO METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAUPUNQ METHOD:

SPLIT SPOON: 3.0 inch Q.D./2 13/16 inch l.D. <SP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch l.D. <SHJ

WATER LEVtL

TME

DATE

CASNO DEPTH

DRY

11:15

10/10/95

35.0 FT.

51.0 FT.

15:30

10/10/95
55.0 FT.

BORMC NO.

LR-101
SHEET

START

THE

8:00

DATE

10/10/95

HUGH

TIME

15:20

DATE

10/10/95

DWLL RIG CME 750 SURFACE OONOmONS

ANCLE 90* BEARMG NA

SAMPLE HAMMER

SAMPLE NUMBER
AMD

DESCWPTtON OF MATERML
REMARKS

— 48

~50

~S3

— 56

50/5

34
15
25
33

5
13
55
50/5

29
25
6
10

1.8'

(WO

L3-

s.o-

2.0'w
uoou

C19.5-51.5 ft.) WASTE, danp

Fron 47.0-48.0 Ft, amnonia odor

(448.7) 51.5
(51.5-52.1 Ft.) Compact, olive gray
<5Y 4/1), SILT, noist, (ML), (FILL) (448.1) 52.1

(52.1-54.7 Ft.) Dense, black stained SILT
and nixed WASTE, sane Gravel (looks as iF
burned), danp to noist, (FILL)

(445.5) 54.7
(54.7-57.0 Ft.) Very loose, very light
gray (N8), very Fine SAND and thinly
laninated line, appears to be nine
spoils, WR, wet, (FILL)

(443.2) 57.0

End oF Soil Borehole Log at 55.0 Ft.

At conpletion of drilling, borehole
sealed to surFace with cenent/bentonite
grout.

SP

Drill rods very
warn upon with-
drawal Fron
borehole.

Newsprint dated
1974-1976
0.3 ppn PID
34X LEX
Tenporarily stop
drilling

0.0 ppn PID

Water level began
to rise rapidly
aFter penetrating
nine spoils.



ffffffffffi
LAIDLAW WASTE 8Y8TEM8 INC.

SOIL BOREHOLE LOG
LSTTE NAME AND LOCATION

LAIDLAW/QU2 RI-FS/Md
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING; 1068937.21
DATUM EASTING' 514788.13 ELEWTJPN 512.0

OnUJNC METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Stem Auger

SAMPUNO METHOD:

SPLIT SPOON: 3.0 inch O.D./2 13/16 inch I.D. (SP)

SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. (SH)

WATER LEVEL

THE

DATE

CASINO DEPTH

54.0 FT.

10.15

10/8/95

60.0 FT.

BOMNG NO.

LR-102

SHEET

OfBLUNO

START

THE

11:55

DATE

10/6/95

FWBH

TIME

14:30

DATE

10/7/95

OMLL RIG CME 750 SURFACE CONDITIONS

ANGLE 90* KARNG NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

DESCRPTKM Of MATERIAL
REMARKS

1

— 4

- 5

6

7

8

9

10

11

12

13

14

1.5'
SV

<73X>

(0.0-1.5 ft.) Compact, moderate yellowish
brown C10YR 5/4), SILT, NR, dry, (ML).
(FILL)

(510.5) 1.5

f V
50/3

9
22
22
4

3
50/6

11
50/3

50/6

0.31

fo
USX)

(1.5-19.5 ft.) WASTE, consisting of
wood, asphalt, carpet and other
demolition wastes intermixed with olive
black composite soil

Petroleum odor

0.0 ppm PID

7 V
SP

©

0.8'
Zff
40XJ

0.3 ppm PtD

C3SX)

7 V
V

7 V
V VI
V

V V|
7 V
V V|

7 V
V

7 V

from 8.4-8.8 ft. layer of dark gray SILT
with gravel sized stones

6 10.5 ft, asphalt

from 12.0-14.2 ft., carpet 0.9 ppm PID

15
50/6

.
2.0'

(33X)
7 V



LAIDLAW WASTE 8Y8TEM8 INC.
SOIL BOREHOLE LOG

LAIDLAW/OU2 RI-FS/MD
WEST LAKE LANDriLL

OPERABLE UNIT 2

NORTHING. 1068937.21
DATUM EASTING' 514788.13 ELEVATION 512.0

ORJUJNG METHOD:

4.25 inch I.D./8.25 inch CJ.D. Hollow Sten Auger

SAMPLMO METHOD:

SPLIT SPOON. 3.0 inch D.D./2 13/16 inch t.D. <SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. <SH)

WATER LCVEL

THE

DATE

CASMO DEPTH

54.0 FT.

Id'15

10/8/95

60.0 FT.

BORMG NO.

LR-102

SHEET

2

START
THE

11.55

OKIE

10/6/95

RNfiH
TIME

14:30

OMTE

10/7/95

DRtl RJC CME 750 SURFACE CONOmONS

ANGLE 90* BEARMG NA

SAMPLE HAMMQ*

SAMPLE NUMBER
AND

DESCaPDON OF MATCRW.
REMARKS

16
50/4

t
17

18

•20

•21

22

23

24

•25

•26

•27

28

29

(1.5-19.5 ft.) Compacted, WASTE, consisting
of wood, asphalt, carpet and other
demolition wastes internixed with olive
black composite soil 0.1 ppn P1D

V V

(492.5) 19.5
(19.5-20.5 ft.) Conpact, greenish gray
(5GY 6/1), SILT, danp, (ML), (FILL) 0.1 ppn PID

(491.5) 20.5

28
50/4

50/3

(20.5-36.0 ft.) WASTE, municipal
Intermixed with medium gray SILT,
noist, strong Veachate odor

6 22.0 ft, wet

0.7 ppm PID

7 V

7 V
V 7

7 V
V \
7 V
V V

6 25.0 ft, moist

0.0 ppm PID



A,

ffffttfffffflff SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

LsTE NAME AMD LOCATION

LAIDLAW/C
VEST LAK

QPERABI

NORTHING: 1068937.C
DATUM EASTING: 514799.13

OnUJNG METHOD:

4.25 inch I.D./8.25 inch D.D. Hollow Stem Auger

SAMPUNO METHOD:

SPLIT SPQQN: 3.0 inch O.D./2 13/16 inch I.D. <SP>

tE LANDFILL SHELBY TUBE: 3.0 inch Q.D./2 13/16 inch I.D. <SH>

- L U N ' l £ i •WERtTVEL 54.0 FT.

•THE 10.15

DATE 10/8/95

ELEVATION 512.0 CASINO DEPTH 6n.0 FT.

ORtl RtC CME 750 SURFACE CONOmONS

BORMQ NO.

LR-102
SHEET

3 OF 6

DRUJNO

START FMSH
THE TIME

11'55 14:30

DATE DATE

10/6/95 10/7/95

ANCLE 90* BEARMG NA

SAMPLE HAMMER

I

r~31

hz-33

E~34

E~35

IT,, ^ft

Er37

E"38

E~39

I"40

i~41

IT42

K-43

h-44.

1

14
50/5

32
33
20
12

13
9
10
50/4

50/5

41
50/3

20
50/1

57
13
25
24

50/5

1
0.0'
z.o-
(01)

0.0'
zv
(02)

%
(10X!

0.0'

2F
COW

14'
§F
CSOM

0.2'

W
(vim

06'
2.0'
ooa

0.0'
?F
lOZ)

1 ' SAMPl£ NUMBER
. AND
g utscwmoN or MATERML

s
r v
V ?
r v
V V

7 V
V V
r v
V V

7 V
V V
f V
V V
r v
V V
r v
V V
r v
V V

7 V
V V

7 V
V V

7 V
V V

7 V
V V

7 V
V ?

7 V
V V

7 V

V *
7 V
V V

7 V
V V

7 V
V V

7 V
V V

7 V
V V

7 V

H

•
H

>

C20.5-36.0 Ft.) Compacted WASTE,
municipal intermixed with nediun gray
SILT, moist, strong leachate odor

O6.0-48.4 Ft.) WASTE, demolition and
construction debris, aphalt, particle
board, wood, corrugated cardboard,
brick, etc, intermixed with black
composite soil, moist

1

SP

®

SP

©

SP

®

SP

(jD

SP

©

SP

©

SP

©

SP

(23)

—

REMARKS

1.2 ppm PID

1.1 ppm PID

0.3 ppm PID

1.0 ppm PID

z
ae.
LJ
h-
v\
LJ

1
LJ
z
>-
<
_l

UL

C
CJ

o
z
~

a
a

z
a
t—
u
2

5
o:
<
X

m

&

â
s

0)
V
00
nj
i
n
*r
0^

CO
C

z
d
>—
.J
t—

CO

&

0
:̂

0

in
(T
x
u<
V,
0

¥i

IN
0

K
_l

IJJ

g



LAIDLAW WASTE SYSTEMS INC.

J SHE NAME AND LOCATION

LAIDLAW/OU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING- 1068937.21
DATUM EASTING- 514788.13 ELEVATION 512.0

DRLL RIG CHE 750

ANCLE 90* 6EARM6 NA

SAMPLE HAMMER

1

-

Ju
z~49

— 51

jj-53

^-54

1-35

Z~56

— 57

ksa

P-59

3
is

6
17
15
16

7
18
27
17

7
9
10
12

8
11
50/5

10
14
50/4

14
16
16
18

3
50/6

i

SOIL BOREHOLE LOG
DRKLMO METHOD: BORMC NO.

4.25 inch I.D./8.25 inch O.D. Hallow Sten Auger LR— 102

SHEET

SAMPUNO METHOD: 4 OF 6

SPLIT SPOQNi 3.0 inch O.D./2 13/16 inch I.D. (SP) ORLUNG

SHELBY TUBE- 3.0 inch O.D./2 13/16 inch I.D. (SH) START FINISH

WATER LEVEL 54.0 FT THE TIME

THE 10ll5 »'55 14-30

DATE 10/g/95 DATE DATE

CASINO DEPTH 60.0 FT. 1°'&'« 10/7/9b

SURFACE CONOmONS

^ K SAMPLE NUMBER
IK * * •
g Q OESCRFTION OF MATEHW.

1
REMARKS

1.8'
z.o-

C90XJ

2.0'
2.0'
100X)

1.6'
2.0'
80X3

1.5'
3.Q-
7SI>

1.1'
a.o-
SSZ)

i.a-
zv
<wa

TV

Illl 1 (36.0-48.4 Ft.) Conpoc
1 III denolition and constr
V VJ asphalt, particle boa
r V I — r cardboard, brick, etc
^ yi 1 black conposite soil,

r y 11 Fron 45.0-45.5 Ft. la
n nM nediun gray (N5), SIL

• • nolst, (ML), (FILL)
f V f 1

r n 1 1

ted WASTE,
uction debris,
rd, wood, corrugated
. internixed with
naist

ier oF conpact,
T, sone Gravel.

(463.6) 48.4
§| (48.4-50.8 Ft.) Dense, olive gray
• I (5Y 4/1), SILT, with little waste and
M denolition debris, noist, (ML), (FILL)

t
(461.2) 50.8

» ^» (50.8-58.0 Ft.) WASTE, denolition
' V | 1 debris, bricks, wood, etc., with
y «_ J little olive gray Silt, noist

r V f 1 e 53.0 Ft. wet

(454.0) 58.0
• .A (58.0-62.8 Ft.) Conpact, olive gray

• 'I (5Y 4/1), SILT and GRAVEL, wet, (ML/GP),
*.~1 (FILL)

:;

SP

SP

SP

SP

SP
(27)

SP

©

SP

©

SP

®

-

—

—

•Z

1.1 ppn PID

0.7 ppn PID

0.2 ppn PID

z
IX
Ul
*—v>
Ul

r

*

tr

o
u
o

_i
a:
a

a
h-

5

03

§

m
r̂

X
CVJ

1
n
IT
tr>

o:

§

•z.a



a*£M*r SOIL BOREHOLE LOG
^JTE NAME AND LOCATION

LAIDLAW
WEST L

OPERA

NORTHING; 1068937
DATUM EASTING; 514788.

OnUMO METHOD: BOMNG NO.

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger LR— 102

SHEET

SAMPUNO METHOO: 5 OF 6

F5'HO SPLIT SPODN! 3'° inch aDV2 13/16 inch I'D- CSP) DWLLINO

«E LANDFILL SHELBY TUBE: 3.0 inch Q.D./2 13/16 inch I.D. <SH) START FtHOH

Dl- tu""c WTERUML 54.0 FT. "« ™«

THE ,0,15 ll!55 M:3°

»TC 10/B/95 D*TC DATE

131 ELEVATION 512.0 CASIMO DEPTH 60.0 FT. «"̂ « W^/95

ORU. R)C CUE 750 SURFACE CONDITIONS

ANCLE 90* KAMNG NA

SAMPLE HAMMER

Si

I~61

_ H

^- 64

E~65

cc

r~67

5~68

Z~69

3-70

z~71

E-72

fc-73

F-74

Zfi
«E

i
13
19
9
14

13
33
32
35

B
40
50/5

65
49
25
50/1

8
29
21
12

4
9
12
27

28
17
30
50/5

50/2

i
2.0'
2.0'
:ioon

1.4'
a.o'

<70tt

i.r
a.o-

CS3X)

&
C23X)

0.4'
a.o-

CEO»

0-6'
5F
OOX}

ia-
?F

C6OO

00'
3^
<OZ)

1 1 SAMPLE HUBEH
ir ANDQ OEScnpnoN OF MATERIAL

•
••
•

•
•

•
•

•
•

•
•

•
A

7 V
V Vf

7 V f
v vj.

7 v 1
v vl
r v f
v vf^ v j
v vl

7 V
V V

7 V
V V

7 V
V V

7 V
V V

7 V
V ?

7 V
V V

7 V
V V

7 V
7 V

7 V |

V V^
7 V t-
V V|

7 V 1
V Vf

7 7 "
V 7

» o

V V
7 7
t» T3

(58.0-62.8 ft.) Compact, olive gray
<5Y 4/1), SILT and GRAVEL, wet, (ML/GP),
(FILL)

(449.2) 62.8
(62.8-76.0 ft.) WASTE, demolition debris

J that appears to have been burned,
~~| wet to noist, with sone olive gray Silt

~T below 64.0 ft., waste becomes moist to danp

3"

;

E

SP

®

SP

©

SP

(33)

SP

©

SP

(35)

SP

(36)

SP

(37)

SP

©

—

-

REMARKS

0.1 ppm PID

0.0 ppm PID

0.1 ppm PID

0.7 ppm PID



ffffffffffffM' SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

J SHE NAME AND LOCATION

LAIDLAV
WEST L

OPER

NORTHING' 106893
DATUM EASTING: 514786

ORU. fOG CME 750

ORtlJNG METHOD: BORMG NO.

4.25 inch I.D./8.25 inch D.D. Hollo* Sten Auger LR— 102

SHEET

SAMPUNO METHOD: & OF 6

SPLIT SPOON: 3.0 inch O.D./2 13/16 inch I.D. <SP) OWJJNO

.AKE LANDFILL SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. <SH> START FMSH

""- tUNllc WATER LEVEL 54.0 FT. ™* ««

TWE io,15 UlH 14'30

7n. ^TC ,_ ,. 10/8/95 °*TC OWE

13l ELWATION 512.0 CASH" DEPTH 60.0 FT. '°'&/95 '°^/95

SURFACE CONDITIONS

ANGLE 90' BEARMG NA

SAMPLE HAMMER

I

P
— 79

Z~80

Z~81

E~M

^-85

^-86

[:
F-89

is i!
7 V

r T7

R SAMPLE NUMBER

Bj OESCMPTION OF MATERW.

C62.8-76.0 ft.) Conpacted WASTE,
demolition debris, noist to danp, with
sane olive gray Silt (436.0) 76.0

End of Soil Borehole Log at 76.0 ft.

E

SP

(38)

REMARKS

i

z
Ul
i-

u

1

£

o
o
o

1
c

(J

a?
or

CD

£

CD
r̂

CO
cu
n

^i

CC

h—

CO

&
P

u

in

X

CM
O

(T
_l

LJJ

3



SOIL BOREHOLE LOG

LAIDLAV/OU2 RI-FS/MO
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1069537.38
DATUM EASTING: 515217.07 EUVATION 460.1

OMUJNC METHOD:

4.35 inch I.D./B.25 inch O.D. Hollow Sten Auger

SAMPLMO METHOD:

SPLIT SPOON: 2.0 inch O.D./1.5 inch I.D. CSP)

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER l£VO.

THE
DATE

CASINO DEPTH

E6.74 FT

10/20/95

38.0 FT.

BOMNC NO.

LR-103

SHEET

ORUINO

START

THE

14:00

DATE

10/19/95

nmsH
TIME

9:00

DATE

10/20/9= ct:

oo
o
z

DRftl WC CMC 750 SURFACE CONDITIONS

ANCLE 90- NA

SAMPLE HAMMER

SAMPLE NUMBER
AMD

OESCRffnON OF MATERW.
REMARKS

1

O
— 4

- 5

- 8

- 7

- 8

" 9

"10

14

z.a-

1.3'

0.7'

1.1
§

(552)

1.6'
2V

(80X1

CO.0-2.5 ft.) Stiff, noderate yellowish
brown (10YR 5/4), CLAYEY SILT, trace fine
Gravel, occasional cobbles, NR, dry, <CL-
ML), (FILL)

(457.6) 2.5
C2.5-3.5 ft.) Very stiff, nediun gray
<N5), SANDY SILT, little c-f Gravel,
occasional cobbles, SR, danp, (ML),
(FILL)

(3.5-7.5 ft.) Very stiff, nediun bluish
gray (SB 5/1), SILT, little c-f Sand, WR,
danp, (ML), (FILL)

SP

©

(7.5-10.0 ft.) Stiff, nediun light gray
(N6), SANDY SILT, little c-f Gravel, SR,
danp, (ML), (FILL)

(10.0-19.3 ft.) Firn, nediun gray (N5),
SILL little fine Sand, trace iron
staining, SR, danp, (ML), (LOESS)

OL
a

i

zo

fc

£ °
a

8 12.0 ft.
Hole began naking
gas at law levels

CO
ru

en



LAIDLAW WASTE SYSTEMS INC
SOIL BOREHOLE LOG

LAIDLAV/OU2 RI-FS/MQ
VEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING' 1069527.38
DATUM EASTING; 515217.07 ELEVATION 460.1

nOUJNG METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPLMO METHOD:

SPLIT SPOONi 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE^ 3,0 inch Q.D./2 13/16 inch I.D. (SH)

WTER IXVtL

THE

DATE

CASINO DEPTH

26.74 FT

9<16

10/20/95

38.0 FT.

BORMG NO.

LR-103

SHEET

2 Of 3

DRILLING

START

THE

14:00

DATE

10/19/9:

FWISH

TIME

9:00

DATE

10/20/9!

OWLL RC CMC 750 SURFACE CONDITIONS

ANGLE 90* BEAMNG NA

SAMPLE HAMMED

Si SAMPLE NUMBER
AMD

OESOVnON OF MATERM.
REMARKS

—16

17

18

19

20

•21

22

23

24

25

~26

— 27

28

29

a.o-
ioo

2.0'

z.v
100X)

2.0-

12'
ZV

II

C10.0-19.3 Ft.) Fira nedlun gray CN5),
SILT, little Fine Sand, trace iron
staining, SR, damp, CML), <LOESS)

From 18.0-19.0 ft. wet zone

(440.8) 19.3

(19.3-24.2 Ft.) Firn, grayish black (N2),
SILTY CLAY, NR, danp, (CD, (ALLUVIUM)

6 22.3 ft, color changes to nedlun dark
gray (N4>

(435.9) 24.2
(24.2-38.0 Ft.) Conpact, nediun gray to
nediun dark gray (N5 to N4), Fine SAND,
trace Silt, NR, danp, (SP), (ALLUVIUM)

8 26.0 Ft.,
encountered water

From 27.2-27.5 Ft., CLAYEY SILT layer



ffffffffffffff' SOIL BOREHOLE LOG
LAIDLAW WASTE SYSTEMS INC.

^TTC NAME AND LOCATION

LAIDLAV
WEST I

OPER

NORTHING' 106852
DATUM EASTING. 515217

DRK1MO METHOD: BORMC NO.

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger LR— 103

SHEET

SAMPLMQ METHOD: 3 & 3

SPLIT SPOON' 3.0 inch O.D./1.5 inch I.D. (SP) DOLLING

_AKE LANDFILL SHELBY TUBE. 3.0 inch O.D./2 13/16 inch I.D. (SH) START PUSH

*"LL UN1 ' " WATER LEVEL 36.74 FT ™* ™«

THE 9,16 ' 14'°° 9:QQ

DATE 10/20/95 *** ^

07 ELEVATION 460.1 CASWO DEPTH 38.0 FT. «»'«'« 10/20/95

DRU. WC CME 750 SURFACE CONDITIONS

ANCLE 90* BEARMG NA

SAMPLE HAMMER

Si

i:
=-34

=-35

=-36

=-37

="38

=~39

=-40

r

zfi

t!
4
4
7
10

5
11
14
27

6

15
15

5
6
18
14

1
1.5'
Jo7

C73X)

1.3'

5J57

C&SX)

1 C SAMPLE NUMBER

Q OESCRfTION OF MATERM.

I (24.2-38.0 Ft.) Conpact, nediun gray to
i nediun dark gray (N5 to N4), Fine SAND,
1 trace Silt, NR, danp, (SP), (ALLUVIUM)

I Fron 32.3-32.5 Ft., layers of decayed
1 vegetation

6 37.0 Ftv SAND becones nediun to Fine
grained

(422.0 38.0
End oF Soil Borehole Log at 38.0 Ft.

E

SP

SP

©

SP

SP

©

—

REMARKS

z
Of
LJ

Ul
Z

oo
o

oro

g
z

£

in
a*
nnj

8

OD
(\J

CD
O



A
LAIDLAW WASTE 8V8TEMS INC.

J SITE NMC AM) LOCATION

LAIDLAW/QU2 RI-FS/MQ
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING; 1068078.63
DATUM EASTING: 515623.34 ELEVATION 458.0

ORU. RB CME 750 9

ANCLE 90* KAMNC NA

SAMPLE HAMMER

i
3- 1

[;
A

~- 5

3- 6

^JL 7

~ 8

Z~ 9

I"10

=~11

4 A\:
p-14

i

9
9
13
15

5
9
9
12

5
5
6
8

5
8
10
11

5
9
12
50/6

9
3
3
4

li
I

•
k

•t

•i

•i'/////////////////////////////////A
<
n
\° K

 
H

^
 
S

 
o
>
|°

 o
 

in
|°

 S
—

 Itu
 £

 
cilcu

 n
 

d
lftj * 

o
lfU

 c
y

1.8'
ao7

C90»

1.5'
2.0'
(731)

SOIL BOREHOLE LOG
OfBLLMO METHOD: BORMC NO.

4.25 inch I.D.8.25 inch O.D. Hollow Sten Auger LR— 104

SHEET

SAMPUNO METHOD: 1 OF 3

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP) ORLUNO

SHELBY TUBE: 3.0 inch O.D./2 13/16 inch I.D. (SH) START RNSH

MATER l£VEL 26.0 FT. 25.6 FT. I1ME ^^

THE 14,25 7:44 13i°° I5'25

G"* 10/17/95 10/18/95 OWE D*IE

CASINO DEPTH 26.5 FT. 38.0 FT.
 10/17/9b 10/1//95

JRTACe CONOmONS

! R SAMPLE nuMncn
OC **"• g OEScwpnoN OF MAIERW.

• (0.0-2.0 ft.) Dense, yellowish gray
* (5Y 8/1). LIMESTONE GRAVEL, little fines,
. SR, danp, CGP), (ROAD BASE)

•
•

•

^ (456.0) 2.0

I
C2.0-4.0 ft.) Very stiff, light olive
gray (5Y 6/1), CLAYEY SILT, little
Gravel, trace brick pieces, SR, danp,
CCL-ML), (FILL)

(4.0-10.0 ft.) Stiff, light alive gray
(5Y 5/2), CLAYEY SILT, little Gravel, SR.
danp, (CL-ML), <FILL)

(448.0) 10.0
(10.0-18.0 ft.) Conpact, light alive
brown and light olive g>"ay <5Y 5/6 and
5Y 5/3), SILT, trace Gravel, trace Fe
staining, little decayed plant natter,
SR, danp to noist, (ML), (ALLUVIUM)

below 13.0 ft., color changes to grayish
LJ olive green (5GY 3/2), becones noist

r

I

NS

SP

SP

(D

SP

CD

SP

©

SP

(D

SP

©

—

REMARKS

O
o
o

oc.o

I

CD LU
O =!



Iffff
LAIDLAW WASTE SYSTEMS IMC.

SOIL BOREHOLE LOG
.SITE NAME AND LOCATION

LAIDLAV/DU2 RI-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING. 1068078.63
DATUM CASTING; 515623.34 ELEVATION 458.0

ORUJNG METHOD:

4.25 inch I.D.8.25 inch Q.D. Hollow Sten Auger

SAMPLMO METHOD:

SPLIT SPOON. 2.0 inch Q.D./1.5 inch I.D. <SP)

SHELBY TUBE. 3.0 inch Q.D./2 13/16 inch I.D. (SH)

WATER LEVD,

THE

DATE

CASINO DEPTH

26.0 FT. 25.6 FT.

14.25

10/17/95

7.44

10/18/95

26.5 FT. 38.0 FT.

NO.
LR-104

SHEET

2 OT

DOLLING

START

THE

13.00

DATE

10/17/95

FINISH

TIME

15.25

z
LJ
t—
C/>
Ul

I

£

<t

DATE

10/17/95

DRILL RIG CME 750 SURFACE CONDITIONS
O
O

O

a:
o

ANGLE 90* 6EARMG NA

SAMP1E HAMMER

SAMPLE NUMBER
AND

OtSOBPTION OF MATBOAL
REMARKS

16

17

29

1.5-

(10.0-18.0 ft.3 Conpact, light olive
brown and light olive gray C5Y 5/6 and
5Y 5/8). SILT, trace Gravel, trace Fe
staining, little decayed plant natter,
SR, danp to noist, CML), (ALLUVIUM)

Fron 16.5-17.0 ft., grayish olive green
CSGY 3/2), SILTY SAND layer, noist, <SM)

C440.0) 18.0

(18.0-26.2 ft.) Firn to stiff, dark gray
(N3), SILTY CLAY, NR, danp, (CD,
(ALLUVIUM)

o:a

in
a*

3

o

fron 23.3-23.8 ft, wet Silt zone

fron 25.0-26.2 ft., wet Silt zone

(431.8) 26.2
(26.2-37.3 ft.) Conpact. dark gray (N3),
fine SAND, little Silt, occasional Silt
layers, NR, wet, (SP), (ALLUVIUM)

8 26.0 ft.,
first free water
encountered

OJ

n
v
o

CD
O



A
ffffffffffffff' SOIL BOREHOLE LOG
LAIOLAW WASTE SYSTEMS INC.

LsTE NAME AND LOCATION

LAIDLA^
VEST I

DPER/

NORTHING' 106807
DATUM EASTING; 515683

OfOLUNC METHOD: BOfONC NO.

4.25 inch I.D.8.25 inch O.D. Hollow Sten Auger LR— 104

SHEET

SAMPUNO METHOD: 3 OF 3

rous Ri-r<"MO SPLIT SPDDN! 2-° Inch D-DV1-5 inch LD- <SP) DMLUNO
.AKE LANDFILL SHELBY TUBE^ 3.0 inch O.D./2 13/16 inch I.D. <SH) S»«T F1NBH
^ULL UNI 1 c! ut̂ m , «« TBIE Til*-

WATER LEVEL 26.o FT. 25.6 FT. ™E ""*

TWE 14:25 7:44 13i°° I5'25

Oaf' 10/17/95 10/18/95 °*TC OWE

°3" ELEVATION 458.0 CASINO DEPTH 26.5 FT. 38.0 FT. 10/I7/95 10/17/95

ORAL nc CME 750 SURFACE CONDITIONS
ANGLE 90* BEARMG NA

SAMPLE HMIMER

1

=~31

\:
~54

^-35

r~36

i~37

E-3B

I~39

^-40

I~41

;:
F-44

Is

5
7
a
u

2
3
5
6

2
3
4
5

0
1
2
4

1
1.6'
gF

(80X5

!.«'rs7

(70»

i&l
2.0'

(B0»

1.5'
rs7

75X)

!
K SAMPLE NUMBER
K AND
Q DESCWnON OF MATERML

^1

^

1

C26.2-37.3 Ft.) Conpact, dark gray CN3),
fine SAND, little Silt, occasional Silt
layers, NR, wet, (SP), (ALLUVIUM)

S 34.0 ft. color changes to nedlun dark
gray (N4)

' <420.7> 37.3
- (37.3-38.0 Ft.) Mediun dark gray <N4),

firn SILTY CLAY, NR, danp, <CL) (420.0) 38.0

End of Soil Borehole Log at 38.0 ft.

E

SP

©

SP

®

SP

©

SP

®

—

REMARKS

Began injecting
water to control
heaving sands



SOIL BOREHOLE LOG

LAIDLAW/OD2 Rl-FS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING' 1067709.56
DATUM EASTING' 514554.56 ELEVATION 484.2

OMUJNQ METHOD:

4.25 inch I.D./B.25 inch O.D. Hollow Stem Auger

SAMPLMO METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE' 3.0 inch O.D./2 13/16 inch I.D. (SH)

WATER LEVEL

THE

DATE

CASINO DEPTH

21.3 FT.

13:50

10/03/95

28.0 FT.

32.0 FT.

11:00

10/04/95

36.0 FT.

80RMG NO.

LR-105

SHEET

1 OF 3

ORRJLJNQ

START

TME

DATE

10/03/9!

FINISH

TIME

14.45

DATE

10/03/99

DRU. RB CME 750 SURFACE CONOmONS

ANGLE 90' BEARMG NA

SAMPLE HAMMER

SAMPLE NUMBER
AND

OESCRFTION OF MATERW.
REMARKS

til
— 4

— 5

— 6

— 7

— 8

— 9

—10

— 11

4
3
7
43

22
5
50/4

7 V

(0.0-2.2 Ft.) Compact, moderate yellowish
brown (10YR 5/4), S1LTY CLAY, NR, dry,
<CL), (FILL)

8 1.3 Ft. damp

(482.0) 2.2
(2.2-3.2 Ft.) Loose, light olive gray
(5Y 5/2), SILT, NR, damp, (ML), (FILL)

(481.0) 3.2
(3.2-29.2 Ft.) WASTE, damp

0.0 ppn PID

6 7.5 Ft, moist

9.6 Ft, wet
Faint petroleum
odor



4
ffffffffffff
LAIDLAW WASTB SYSTEMS INC.

SOIL BOREHOLE LOG
.STE NAME AND LOCATION

LAIDLAW/OU2 RI-FS/MO
WEST LAKE LANDFILL

UNIT 2

NORTHING' 1067709.56
DATUM EASTING' 514524.56 ELEVATION 484.2

ORtUNO METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPUNO METHOD:

SPLIT SPOON. 2.0 inch O.D./1.5 inch I.D. (SP)

SHELBY TUBE. 3.0 inch D.D./2 13/16 inch I.D. (SH)

DEPTH

,3,50

10/03/95

gao FT.

11.00

10/04/95

36.0 FT.

BORMG NO.

LR-105
SHEET

OF 3

DRUJNO

START FINISH

9'45

10/03/95

H'45

DATE

10/03/93

HG CMC 750 SURFACE CONDITIONS

ANCLE 90* BEAfONG NA

SAMPLE HAMMER

SAMPLE IIKBD1
AM>

DtSCRPTlOM OF MATERW.
REMARKS

«[

1-20

"23

~25

29

3
5
7
50/3

50/5

7
13
20
12

13
21
17
25

9
37
15
11

0.91

2
C43X)

1.0'

V
7 V

7 V

7
7

7 V

' ?

7

1.3'iff
I7SZ)

7 V

(3.2-29.2 Ft.) WASTE, danp

Fron 19.9-23.8 Ft, sone Linestone and
granular soil internixed with waste

(29.2-30.0 Ft.) Conpact, nediun gray
<N5), SILTY CLAY, NR, wet, (CD, (FILL)

Fron 29.2-29.8 Ft. layer oF LIMESTONE
GRAVEL

SP

0.0 ppn PID

0.0 ppn PID

LandFill gas odor
0.0 ppn PID
Lost shoe on
Split Spoon

0.0 ppn PID



IAIDLAW WASTE SYSTEMS IMC.
SOIL BOREHOLE LOG

SITE NAME AND LOCATION

LAIDLAW/QU2 RI-rS/MD
WEST LAKE LANDFILL

OPERABLE UNIT 2

NORTHING: 1067709.56
DATUM EASTING: 514524.56 ELEVATION 484.2

onUJNC METHOD:

4.25 inch I.D./8.25 inch O.D. Hollow Sten Auger

SAMPUNO METHOD:

SPLIT SPODNi 2.0 inch Q.D./1.5 inch I.D. (SP)

SHELBY TUBE: 3.0 inch D.D./2 13/16 inch I.D. <SH)

WATER UTVO.

THE

DATE

CASNO DEPTH

21.3 FT.

13:50

10/03/95

28.0 FT.

32.0 FT.

11:00

10/04/95

36.0 FT.

BOMNG NO.

LR-105

SHEET

3

START

THE

9.45

DATE

10/03/9!

FINISH

TIME

14:45

DATE

10/03/9!

DRLL RIG CME 750 SURFACE CONOfllONS

ANCU 90* BEARMC NA

SAMPLE HAMMER

SAMPt£ NUMBER
AND

UESCRPnON OF MATERM.
REMARKS

(30.0-36.0 ft.) WASTE, wet

— 31

— 32

e 31.2 ft,
chunk of linestone
crushed end of
Shelby Tube
0.0 ppn PID

10
11
50/3

37
29
24
30

CMXJ

7 V
V ^

7 V

(448.2) 36.0
<36.0-38.0 ft.) Loose, olive gray
<5Y 4/U, SILT, ll-t-tle fine Sand, NR,
noist, (ML), (LOESS)

0.0 ppn PID

(446.2) 38.0

44

End of Soil Borehole Log at 38.0 ft.
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Our main office and shop is conveniently
located in Mattoon, Illinois. We provide a
full line of logging and perforating
services to the coal, uranium and oil
industries.

The Corpus Christi Field Office is equipped
to service the South Texas uranium
Operators, as well as those exploring the
Gulf Coast Lignite Properties.
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August 21, 1995

Scope

The geological logging for Laidlaw Waste Systems-Bridgeton Sanitary Landfill was contracted for by
Golder Associates, Inc. under an October 1994 Scope of Work #933-2688.

A borehole geophysical survey will be conducted at the deepest borehole at each location. The
program will include correlation and definition of aquifer or other lithologic units, estimation of
aquifer properties such as porosity and permeability, and an assessment of the physical properties
associated with the materials surrounding the borehole will be natural gamma ray, caliper, resistivity,
neutron and gamma-gamma density.

Equipment

Wooddell Logging, Inc. uses various equipment fabricated and manufactured in-house and certain

other equipment from the following vendors:

Comprobe, Inc. Gearhart Industries, Inc.
Hewlett-Packard Tandon
Rochester Corp. Zenith Data Systems
S.E.I., Inc. Tektronics
Compaq Computer Geonics
Sumagraphics Epson
OWL Technical Mt. Sopris

The equipment (specific tools are listed in Appendix A) and computers used at the LWS-Bridgeton

Site in St. Charles County, MO were mounted in a four wheel drive geophysical logging truck. The

truck incorporated the capability of lowering the tools via a boom assembly directly down the hole.

Decontamination

The vehicle, drawworks, boom assembly and cable were initially steam cleaned upon arrival to the site

at the LWS-Bridgeton site. This was accomplished under the authorization of Brian Tilton of Golder

Associated. The initial cleanup was a lengthy decontamination process to insure the cleanliness of the

equipment. Cleanup between holes was a major concern. The approved water supply was used at the

designated steam cleaning pad.

An extra lengthy cleaning process on the cable and tools followed their logging to insure cleanliness



before entering any monitor well to be logged. A medical grade sterile plastic tubing was utilized to

package the logging tools and hand tools after cleaning them. Surgical gloves were used by Wooddell

Logging, Inc. personnel when handling tools, equipment, and well heads. The truck, tools and cable

were steam cleaned on the completion of the project.

The Natural Gamma Ray Log

The Gamma Ray log which measures the natural radioactivity of rocks continuously was introduced in

1939 by Well Surveys, Inc. as a technique that could determine the lithology of cased wells which had

never been logged before. The introduction of this log made it possible to go back into old cased

wells and determine tops and bottoms of formations for which such records were not available.

Gamma Rays are bursts of high energy electromagnetic waves which are highly penetrating even in

dense matter. They are emitted as a result of the disintegration of radioactive elements (U, Th, and K)

together with alpha and beta rays, but the latter have little penetrating power and cannot be measured

in well bore.

The energy of the Gamma Rays given off by rocks is variable but on the average if is 1 Mev. The

Gamma Ray emitted by potassium, however, has an energy of 1.5 Mev. .

The penetrating power of Gamma Rays varies with their energy as well as with the substance through

which they penetrate. Gamma Rays, which are electromagnetic waves like light and heat, do not stop

their penetration of matter suddenly (unlike alpha and beta particles which have a definite range), but,

rather, their energy gradually declines with distance.

Since the average energy of natural Gamma Rays is 1 Mev., the distance investigated by the Gamma

Ray log is about one foot from the bore hole in water-saturated sands and limestones. The presence of

casing reduces the Gamma Ray intensity by about 30% but does not prevent it from actuating

detectors even though the Gamma Rays are degraded as a result of energy loss. The Gamma Rays

that originate close to the well walls contribute most of the counting rate recorded and also most of



the high energy counts. As a rule of thumb, one may say that at any point in the well, half the counts

come from less than 5 in. around the well bore, 75% from 9 in. and 90% from 13 in.

Statistical Fluctuations in Gamma Ray Logs

The source of statistical fluctuations are the random variations of the rock radioactivity which do not

repeat and which tend to mask small changes in formation characteristics. This phenomenon os

common to all radioactivity measurements. It is not due to instability of the measuring instruments but

is inherent in the radioactivity decay process itself. All radioactive nuclei eventually disintegrate but

no one can predict the exact instant at which any given nucleus will decay. It does so when it pleases

and is not influenced by other disintegrations or by pressure or by temperature. Thus nuclei decay is a

random sequence which fluctuates about a mean value.

Small deflections on a log may be changes in lithology or merely statistics. To determine which,

repeat runs or 'statistical checks' should be recorded. The statistics may be reduced by measuring for a

longer period of time, that is, by reducing the speed of logging.

Gamma Ray Interpretation

Of all the formations encountered in drilling wells, shales, and clays, shales seem to contain the

greatest concentrations of radioactive isotopes. Practically without exception, shales and clays are

more radioactive than clean sands, clean limestones, clean dolomite and chert. Rocks that are

argillaceous may have somewhat higher readings than a 'cleaner1 rock of the same type. Generally,

they will contain several of the radioactive elements, and it is impossible to tell, without special

logging equipment, whether the gamma radiation is primarily due to one or the other of the elements.

The Natural Gamma Ray Log also shows higher counts if a radioactive ore is encountered. If

significant concentrations of radioactive isotopes are found in contaminated areas similar high readings

may occur.



Bentonite is used in many monitor wells as a seal. This clay often times may be seen on the Natural

Gamma Ray Log in and around the sealed horizon as an increased Gamma kick. Often times this is

interpreted as a shale or a formation clay when in fact it is the back fill seal. The wells at LWS-

Bridgeton were logged in open holes below cemented conductor pipe. Bentonite seals and filter sand

packs were not encountered.

Therefore, the Gamma Ray Log essentially distinguishes shales and clays from other formations. The

recording equipment is so designed that the curve deflects toward the right when the radioactivity

increases, for which deflections indicate the presence of shales and clays.

Gamma Ray Logs may be recorded in both open and cased holes filled with any fluid whatsoever

(including air; i.e., empty). The Gamma Ray Log is used primarily for bed definition, determination of

interfaces, and correlation. Difficulties are experienced when attempting to quantify readings for

comparison to zones in other wells when some readings are in air with other readings in fluids.

The Gamma Gamma (Density) Log

In 1953 the scattered Gamma-ray log was introduces under the name density log by G.R. Newton as a

log that could determine rock density in place, for the purpose of aiding geophysicists to make

allowance for density variations with depth in prospecting.

From the formation evaluation standpoint, the main objective of the Gamma-Gamma log is the

determination of bulk density of rocks in an open hole. A source of gamma radiations (Cesium 137)

irradiates the formations. The emitted gamma rays interact with the electrons of matter around the

well bore and a gamma detector above the source counts the back scatter rays. The intensity of the

back scatter rays depends on the electron density of the matter penetrated (rather than the chemical

nature of the atom as in the Neutron log).

It has been shown that the response of a Gamma-Gamma tool is an exponential function of the density

of the medium, with denser materials having lower count rates.



Borehole effects such as hole diameter, mud cake, pipe, backfill, and medium fluid density can all

contribute to the data collected at the receiver. Higher counting rates can generally be seen above a

well's fluid level. Surface casing tends to mask formation response to the emitted gamma rays and

deaden the intensity of counted gamma rays.

In several holes of typically the same construction (pipe, backfill, bit size, fluid type, etc.), the

contributing factors of bore hole effects can often times be ignored when looking at similar logs.

Landfills (inside fill areas), waste sites, glacial fills, and cased holes are not considered optimum

conditions for density logs. However, it is another tool that often times must be relied upon to make

proper geophysical evaluation of these man-made sites.

The Neutron Log

Well Surveys, Inc. introduced the Neutron Log in 1941. Neutron bombardment of the well bore

makes it possible to identify hydrogen richness. The primary and basic principal is the slowing of

neutrons by protons.

Neutrons are emitted from a source at a high energy (4 mev) and at high speed collide with nuclei of

matter in the bore hole and in the formation; ultimately they are captured. The incident neutron

collides with a nucleus and is scattered, whereas the target nucleus recoils. If the target nuclei contain

much hydrogen, the neutrons' energies reach a thermal level very rapidly and soon thereafter they are

captured. Their energies are emitted in the form of a gamma rays of capture. However, if the target

nuclei do not contain much hydrogen, the distance traveled by the neutrons before they are

thermalized is larger and the emission of gamma rays of capture takes place at a greater distance from

the source. The neutron source should thus by looked upon as a spherical cloud whose radius is

modulated by the hydrogen richness of substance surrounding the source.

In the Neutron-Gamma curve, the Geiger-Mueller tubes and scintillation counters are preferred. The

gamma rays of capture are those of significance because a high intensity signal indicates the absence of



hydrogenous substance (and of porosity).

In the Neutron-Neutron curve, the detecting instrument is a slow neutron detector which may be an

ordinary ionization chamber or counter containing boron or cadmium. When these substances capture

a neutron, they emit an alpha particle that ionizes the detector and as causes a pulse which is recorded.

The reaction to hydrogen is substantially the same as above, as is the response to rock porosity.

Borehole effects such as hole diameter, mudcake, casing pipe, backfill, and medium fluid density all

contribute to the response of the neutron tool's detector. The presence of hole enlargements or

cave-ins gives rise to false indications. The resolution for the lithology in hole sizes much greater

than 10" is nearly lost and only borehole characteristics are recorded. The presence of casing

decreases the counting rate and resolution of the tool as with density logging. As a rule, neutron

logging through casing can be used only qualitatively. It is often useful to compare logs of a general

area with logs from wells with similar well construction. Such comparisons can yield both formation

responses and well construction details.

Drift Survey

Drift tools are utilized to detect the location and true vertical depth of a well at any point throughout

the borehole. Orientation is determined by utilizing either a gyro or compass system. Deviation is

measured by use of an inclinometer. Information from a drift survey can be utilized to determine true

vertical thickness of any geographical unit. Core holes showing bedding planes with suspect bedding

dips can be surveyed to determine if the borehole is crooked or to qualify the core data.

Borehole #PZ-100 was drift surveyed after the logging tool became lodged in the well at about 92

feet.

Basic Interpretation

The correct evaluation of well logs must be based on all conditions of the geographical strata and well



construction, as well as the instrumentation measurements. The use of several geophysical logging

tools aids in the confirmation of results. Log interpretation is as much an art as a science. This is

especially true in the unconsolidated material such as glacial material, soils, and refuse dumps. It must

be noted that three of the tools utilized, Natural Gamma Ray, Gamma-Gamma Density and Neutron

measure different chemical and physical properties. The correlation between tops, bottoms, and

thickness of zones might vary slightly on any given log.

The Natural Gamma Detector measures from a single point. Our previous discussion disclosed the

fact that over half of the counts came from less than 5" around the well bore. Likewise, counts can

come from 5" above or below the detector. Thus the Natural Gamma Ray detector records counts

from approximately one foot of hole at all times with most of the counts coming from 4" of linear

hole. The best boundary pick is 1/3 of the way on curve deflections.

The Neutron tool utilized a 14" spacing between source and detector, while the Gamma-Gamma

Density's spacing was 12". Midway points on deflections are generally the best choice for pick bed

boundaries for these two logs.

Near the top of the well several situations should be noted:

1 The Natural Gamma Ray tool can most often 'see' the radioactive sources housed in

their storage shields inside the logging vehicle. This causes increased count rates with

the curve transcending to the right. Large piles of refuse, clay, gravel, etc, stacked

between the truck and the logging tool can mask this event.

2 The Density tool (Gamma-Gamma tool) decreases in counting rate as there is an

absence of media to be effected and reflected to the detector. The log curve thus

trends to the right in the open air at the surface.

3 The Neutron tool likewise decreases in the counting rate in the open air like the Density

tool. The Neutron curve tends to the left on the graph paper.



Reference Depths

All of the geophysical logs were measured from ground level. This level used is the ground level prior

to drilling and should be the same elevation as utilized by the drillers and the representative who filled

out the soil boring logs. The ground level used may or may not have been the ground level at the time

of the actual log. It is our experience that the drilling operation often times alters the surface and the

well completion cement around the protective casing usually extends above ground level.

The ground level can be arrived at several ways:

1) If the ground level around the protective casing looks good and undisturbed, then it is
used.

2) The ground level can be calculated utilizing either the actual riser pipe stick up above
ground level or the protective casing stick up above ground level as found in the well
completion details.

3) Lastly the straight line method from undisturbed areas either side of the well bore may
be utilized.

The logging of MW1201 was zeroed at top of casing. This method was used so the exact length of

casing could be determined off of the log without addition of stack up above ground level. It was

understood by the logger that this monitor well was going to be pulled and grouted closed.

Although ground level is a time dependent variable (especially around newly constructed wells) it is

still utilized for consistency with the drillers, engineers, geologists, etc. Often times the drill holes are

laid out by surveyors and is the only reference at the time of drilling and logging.

It has been found that reference points such as the top of the protective casing or the top of the riser

may be different than when they were installed or surveyed. Risers may be added to and lengthened

while protective casings tend to settle. Bottom hole references may be utilized for rough reference,

however, this relies on the accuracy of the well installation and older wells may tend to be silted off

giving a false bottom.



Geology

The site is located in the eastern edge of the historic Missouri River Valley, at the transition between

the alluvial floodplain to the west and the loess bluffs to the east. The western portion of the property

is underlain with alluvial materials up to about 100 feet deep, with the limestone bedrock surface at an

elevation of about 450 feet MSL at the edge of the historic valley, near the center of the site. The

eastern portion of the property is underlain with a thin veneer of the alluvial materials underlying the

limestone bedrock. Loess bluffs are further east.

The alluvial materials consist of clays, silts, sands, and gravel mixtures, ranging in thickness from zero

at the contact with the loess to about 100 feet in the center of the valley. The uppermost bedrock

beneath the site consists of the St. Louis and Salem Foundation limestones, extending to a depth of

about 250 feet below the ground surface. A limestone quarry is present in the eastern portion of the

site, and is currently used as a solid waste landfill. The 40 foot thick Warsaw Foundation shale

underlies the limestone, and the Keokuk Limestone underlies the Warsaw shale.

Appendix B contains a table of the correlation of different geological units at each well location. This

information was supplied to us by Colder Assciates. The geophysical tools can not differentiate

between named geological units, however, they show zones with differing geophysical units. Ten

similar geophysical zoness have been identified are are tabulated in Appendix B

Depth Measurements

In all instances, log measurements were taken from ground level, due to the inaccuracy of the existing

ground level around the wells and due to the disturbance of the soil, our readings may vary slightly.

We are relying on the surveyors elevations and locations. However, we do not know where they

measured these points.



Fluid Level Measurements

Our fluid levels may vary from those taken by Golder Associates. The value and displacement of our

tools in the casing will cause the fluid level to deviate slightly from equilibrium. It can be noted that

the fluid level can be changing during the geophysical investigation. This is noted in several instances

by comparing the fluid levels in the Environmental Suite and the corresponding Electric Log from a

given well.

Calibration Procedure

Instrumentation and recording equipment conform to NTMS specifications (Nuclear Instrument

Modules Specifications) and API Standards (American Petroleum Institute). The Natural Gamma

Ray, Gamma Gamma Density, and Neutron Neutron logs are all in the family of the Pulse Logging

Systems (PLS). Pulse Logging Systems utilize a subsurface-to-surface pulse signal transmission as

opposed to a direct current transmission. PLS equipment remains stable under conditions of varying

cable length, varying temperature ranges, and varying signal distortion.

Most radiation detection devices sense random events and generate pulses that are amplified, shaped

and sent to the surface, these signals are proportional to the count rate. This is consistent with the

Natural Gamma Ray, Gamma Gamma Density and Neutron Neutron logs that were run at the LWS-

Bridgeton site.

Calibration of these tools is accomplished by utilizing a crystal controlled timing circuit to generate

pulses. This equipment is designed so that the pulse rate will not vary more than 0.1% over the

combined range of zero to foil scale. Additional equipment checks are performed utilizing test sources

for qualitative review of the tools responses.

All of the radioactive logs are recorded in Counts Per Second (CPS) units. The recorder scales are set

up utilizing the Signal Pulse Generator and the scales are represented on the individual logs.
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Each tool was calibrated in conjunction to the manufacturers specifications prior to each run. This

was accomplished by setting the output circuitry to the same calibration settings as the previous log of

the same type. The Signal Pulse Generator was then utilized to check the calibrations and fine rune

the settings when necessary.

It was the endeavor of the field crew to try and establish a set scale for each type of log. It soon

became apparent that the geology, varying hole conditions, and varying construction made this an

impossible field task. The digitalization and resultant printing of the geophysical logs to scale enable

us to represent similar wells with common scales.

The clean logging tools and cable were lowered into the borehole directly from the boom assembly of

the truck or via a portable sheave wheel mounted over the well head. Depth measurements were

taken by zeroing the tools detector at ground level. Tool calibrations and recorder settings were made

and the tool was slowly winched down the hole. On the way in the hole the tool response was noted

and when necessary the calibration procedure was enacted to change scales to better represent the

tools response. The bottom of the well was tagged and all slack was taken out of the cable. The

geophysical log was then taken on the way out of the hole. In several instances the log was rerun in

another scale to better 'see1 the formation.

Upon completion of a tool's run, it was removed from the well bore and another tool was taken from

it's clean plastic confines and placed on the cable head. With the tool detector hanging in the well at

ground level the calibration and logging procedure was again repeated. Upon completion of all well

logs at a site, all equipment used was removed to the decontamination area (see Decontamination).

The well was secured and the well site policed.

Because of the tools direct contact with the well head and associated fluids of unknown origin, the

disposables (plastic tool wrappers, surgical gloves, etc.) were placed in trash bags and deposited in on-

site drums for disposal.

11



Conclusions:

Well log descriptions may be found in Appendix C. The individual well logs are in Appendix D.

Accuracy of Results

All geophysical logs and interpretations are opinions based on inferences from electrical or other

measurement devices of geological formations and events which may or may not exist, and we cannot,

and do not guarantee the accuracy of correctness of any interpretations, and we shall not except in the

case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages or

expenses incurred or sustained by anyone resulting from any interpretation made by any of our

officers, employees, and agents or anyone else not related to Wooddell Logging, Inc. who might base

interpretations and opinions on our geophysical logs. These interpretations are also subject to our

General Terms and Conditions as set forth in our published price schedule.
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Appendix A



Logging Tools Utilized

Natural Gamma Ray

All of the wells were logged with a Comprobe, Inc. model 1804 Scintillation Gamma Ray tool. This 1
5/8" OD tool houses a 7/8" by 2 1/2" Sodium Iodide crystal detector. This tool carries the Wooddell
ID
#WL-GRS1.

Neutron-Neutron

The 1 5/8" Neutron tool utilized for the thermal Neutron logging is a mate to the 1 5/8" Gamma Ray
tool and the 1 5/8" Casing Collar tool. These tools can be stacked and run simultaneously if desired.
The Neutron detector is a proportional HE3 type which measures 1" by 6". The Comprobe tool is
#1805 and the Wooddell designation is #WL-GRN2. This tool was activated with a 2.8 Ci. Am241Be
source spaced 14" below the detector.

Gamma Gamma

Two types of Gamma-Gamma (Density) tools were utilized. Both tools were activated with the same
125mCi. Csl37 source. The source to detector spacing was the same for both tools at 12" with the
same style 1/2" by 1/2" crystals.

The smaller wells were logged with a Comprobe, Inc. 1 1/4" tool designated as model #1204. The
Wooddell number is #WL-SD4. This tool is referred to as a 4 PI tool since there is only shielding
above and below the detector. The source can radiate in all 360° around the borehole while the
detector is affected by all sides of the borehole. It was necessary to use this tool in well #PZ-104-KS.

The larger tool manufactured by Comprobe as model #2104 measures 2 1/8". WooddelTs number is
#WL-BD4. This tool is decentralized to the side of the casing with the use of a bow spring assembly.
By virtue of its larger size, the crystal can be shielded on all sides with only windows present on the
side of the tool exposed to the borehole wall. This arrangement is utilized to provide sensitivity by
minimizing backscatter.
Caliper

Borehole size measurements were accomplished with a Comprobe, Inc. model #1210, 1 1/4"
motorized caliper tool. The Wooddell designation is tool #WL-1 AC. Arm lengths were chosen to
provide a 1 1/4" to 18" reading area.

Resistivity

The Comprobe model #1245 downhole electrode sub was utilized with the Gearhart Owen model #06-
9825-004 Resistivity SP module to provide the point resistivity logs. Electric Logs were recorded
from a Gearhart Owen ELM-202 system.
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Directional Tool

The OWL Technical model #1275 Digital Borehole drift tool utilizes a compass directional orientation
device along with an inclinometer to determine position and orientation. Directional readings from 0°
to 359° are measured within 1° sensitivity and accuracy better than ±2°. Drift or inclination can be
measured from 0 to 30°, sensitivity 0.1° with and internal accuracy of ±2°.
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Natural Gamma Stratigraphic Correlations

PZ-100 PZ-104 PZ-106 PZ-111 MW1201
Surface Elevations 483.76 481.56 461.77 459.18 479.00
Unit 1 170 171 125 120 162

2 183 183 140 136 178
3 188 188 144 142 183
4 202 201 156 154 195
5 206 205 160 158 200
6 231 208 184 Not Present 224

7 235 233 188 Not Present 228

8 306 306 260 260 Not drilled to
9 310 311 264 265 Not drilled to

10 350 352 302 304 Not drilled to



Colder
top of PZ-100 PZ-104 PZ-106 PZ-111
unit

St . Louis 3 4 X ) 3 6 X ) 3 L O 78.9
Salem 165.5 164.2 133.8 127.0

Warsaw 245.6 256.3 201.2 210.8
Keokuk 357.2 358.3 346.4 343.7



Natural Gamma Stratigraphic Correlations Zones

Unit
Zone Top Base Note: These zones can be used to generalize

A 1 2 Clean all of the geophysical logs across the
B 2 3 Argillaceous Bridgeton site
C 3 4 Clean
D 4 5 Argillaceous
E 5 6 Clean
F 6 7 Argillaceou s

G 7 8 Argillaceous with shaly streaks
H 8 9 Argillaceous
I 9 10 Very argillaceous to shaly

10 TD Decreasing argillaceous with depth
(Increasing porosity on radiation logs)



Appendix C



Golder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL#PZ-100-KS

Elevation 483.8

DEPTH DESCRIPTION MSL

_ 33 Soils and clay above top of St. Louis 483 _ 45Q Q

Formation.
3 3 - 3 4 Clean stone behind casing. 450.8 - 449.8
34 - 60 Clean stone matrix. 449.8 - 423.8
60 - 87.5 Argillaceous stone with shaley interbeds. 423.8 - 396.3

87.5 - 93.5 Shale/clay with stone layers. 396.3 - 390.3
Argillaceous matrix with a shale streak at

93.5 - 170 120'. Possible porosity zones from 97 to 390.3 - 313.8
11 3' and 190 to 232'.

170 - 183 Clean stone. 313.8 - 300.8
Increased Gamma counts indicating

183 - 188 increase in clay/shale content. Correlation 300.8 - 295.8
units 2 & 3.

188 - 202 Clean stone. 295.8 - 281.8
Increased Gamma counts indicating

202 - 206 increase in clay/shale content. Correlation 281 .8 - 277.8
units 4 & 5.

206 - 231 Clean stone. 277.8 - 252.8
Increased Gamma counts indicating

231 - 235 increase in clay/shale content. Correlation 252.8 - 248.8
units 6 & 7.

235 - 245 Clean stone. 248.8 - 238.8
245 - 254 Shale. 238.8 - 229.8
254 - 264 Argillaceous matrix. 229.8 - 219.8
264 - 306 Clean stone. 219.8 - 177.8

Argillaceous to shaley. Correlation units 8 & _,
_ I / / .O - ifj.o

310 - 348 Argillaceous to shaley. 173.8 - 135.8
348 - 350 Correlation unit 10. 135.8 - 133.8
350 - 353 Clean stone.

Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.



Colder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL # PZ-104-KS

Elevation 482.3

DEPTH DESCRIPTION MSL

. _c_ 6" Casing. Caliper arm hung at bottom of
0 - 250 . . . ,. . . .. . . . 4o2.o -casing, log halted at that point.

250 - 256 Mostly stone. 232.3 - 226.3

„,.„ „„,, Bedded siltstone and argillaceous limestone, „„ „ ._,_ 0256 - 306 . . ,._ , .. ... _ .. ZzO.o - 1 /D.o
identified as the Warsaw Formation.

306 - 311 Siltstone 176.3 - 171.3

... .__ Bedded siltstone and argillaceous limestone, ..,. . .an -
311 - 322 ., ..,. . .. ... ,- .. l/l.o loO.oidentified as the Warsaw Formation.

322 - 346.3 Siltstone 160.3 - 136
346.3 - 362 Limestone with thinly bedded siltstone. 136 - 120.3
362 - 384 Limestone with thin shale partings, Keokuk 12Q 3 _ gg 3

... ... Clean limestone with trace shale. Below no „ ,. .
384 408 391'to TD increased porosity. 98'3 ' 74'3

Other possible zones of porosity:
268.4 - 269.6
297.5 - 298.5
314.5-317.6
318.4-322.0

Electric log not included in description.

Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.



Colder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL#PZ-104-SD

Elevation 482.1

DEPTH DESCRIPTION MSL

0 - 38 Soil boring auger to 38'. 482.1 - 444.1
38 - 43.5 Void between auger and top of rock. 444.1 - 438.6

43.5 - 63.5 Limestone with some clay layers and voids. 438.6 - 418.6

63.5 - 84 Limestone with increased clay layers. 418.6 - 398.1
84 - 94 Clay with limestone and sandstone. 398.1 - 388.1

St. Louis Formation limestone with bedded
clay, sandstone, and siltstone. Possible . _QR

94 ' 162'3 porosity zones 116.4-119.2, 120.2-122.2, 388'1 ' 319'8

144.0-146.0, and 151.5-153.5.
Salem Formation limestone with argillaceous

162.3 - 250 partings and layers. Possible porosity zones 319.8 - 232.1
191 -197' and 209 -214'.

Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.



Colder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL#PZ-106-KS

Elevation 461.8

DEPTH DESCRIPTION MSL

0 - 204 6" casing ending in limestone. 461.8 - 257.8
204 - 210.2 Argillaceous zone with void. 257.8 - 251.6

Clean stone grading to a clean stone with
210.2 - 232.3 clay/shale partings at depth. Increased 251.6 - 229.5

porosity in stone zones below 226.3'.
232.3 - 234 Shale. 229.5 - 227.8
~~A ,,-„ Clean stone with argillaceous zones.
234 ' 26° Possible porosity from 251. 5 to 258.3'. 227'8 ' 2°1'8

260 - 264 Argillaceous, correlation units 8 & 9. 201.8 - 197.8
264 - 269.7 Clean stone. 197.8 - 192.1

269.7 - 300.5 Clay/shale with stone streaks. 192.1 - 161.3
300.5 - 303.1 Correlation unit 10. 161.3 - 158.7
303.1 - 322 Argillaceous. 158.7 - 139.8
322 - 326.2 Shale. 139.8 - 135.6

•*•*? -> ITT « Clean stone with '"creased porosity below
326.2 - 373.8 347' to TD. 135'6 " 88

Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.



Golder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL#PZ-106-SD

Elevation 461.4

DEPTH DESCRIPTION MSL

0 - 2 5 6" casing ending in limestone. 461.4 - 436.4
25 - 31 Soils 436.4 - 430.4
-. ., c Argillaceous limestone with sandstone, .... .„. _
31 - o/ .o . . „ •,. . 430.4 - 403.9

claystone, & siltstone.
57.5 - 124 Clean stone with clay/shale partings. 403.9 - 337.4
124 - 138 Clean stone, tight. 337.4 - 323.4
138 - 144.2 Argillaceous, correlation units 2 & 3. 323.4 - 317.2

144.2 - 155.7 Clean stone. 317.2 - 305.7
155.7 - 160.1 Argillaceous, correlation units 4 & 5. 305.7 - 301.3

-inn 1 1«7 7 Clean stone witn increased porosity belowIbU.i - loo.3 .1-700 301.3 - 2/0.1i / o.y.
183.3 - 188 Argillaceous, correlation units 6 & 7. 278.1 - 273.4
188 - 199.4 Clean stone. 273.4 - . 262

Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.



Colder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL#PZ-111-KS

Elevation 459.2

DEPTH DESCRIPTION MSL

0 - 215.5 6" casing ending in limestone. 459.2 - 243.7

215.5 - 232 Clean stone with porosity from 220.8 to 227'. 243.7 - 227.2

232 - 240 Argillaceous limestone. 227.2 - 219.2
240 - 260 Clean stone. 219.2 - 199.2
260 - 265 Argillaceous, correlation units 8 & 9. 199.2 - 194.2
265 - 270.3 Clean stone. 194.2 - 188.9

2703 - 308 Argillaceous, correlation units 10 at 302 to 18gg _ 1g1 2

304.5'.
308 - 340 Clean stone to bottom of Warsaw. 151.2 - 119.2

Clean Keokuk stone to TD. Increased
porosity 355.5 to 364.5'. 119'2 ' 91'2

Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.



Golder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL#PZ-111-SD

Elevation 459.2

DEPTH DESCRIPTION MSL

0 - 98.2 6" casing ending in weathered stone. 459.2 - 361
98.2 - 121 Clean stone with argillaceous partings. 361 - 338.2
121 - 136 Clean Stone. 338.2 - 323.2
136 - 142 Argillaceous, correlation units 2 & 3. 323.2 - 317.2
142 - 154 Clean stone. Porus 145 to 151'. 317.2 - 305.2
154 - 158 Argillaceous, correlation units 4 & 5. 305.2 - 301.2
158 - 208.4 Clean stone, porus to 177',tight to TD. 301.2 - 250.8

Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.



Log descriptions qualified by conclusions in the Report of Geophysical Logging.

Wooddell Logging, Inc.

Colder Associates, Inc.

Laidlaw Waste Systems
Bridgeton Landfill

Geophysical Gamma Ray Log Description

WELL #MW-1201

Elevation 479

DEPTH DESCRIPTION MSL

Rusty steel casing approximately 6.1" ID to
48'. Possible bentonite seal from 42 - 48'.

48 - 55 Clean stone. 431 - 424
cc let A Stone (limestone?) with some55 - 152.4 . . . . . .... . 424 •

clay/shale/siltstone layers.
...,,, .co Increased Gamma counts indicating „.
152.4 - 162 . . . , . . . o/b.D -

increase in clay/shale content.
162 - 178 Clean stone. 317 - 301

Increased Gamma counts indicating
178 - 183 increase in clay/shale content, correlation 301 - 296

units 2 &3.
183 - 195 Clean stone. 296 - 284

Increased Gamma counts indicating
195 - 200 increase in clay/shale content. Correlation 284 - 279

units 4 & 5.
200 - 224 Clean stone. 279 - 255

Increased Gamma counts indicating
224 - 228 increase in clay/shale content. Correlation 255 - 251

units 6 & 7.F11
228 - 250 Clean stone. 251 - 229
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APPENDIX C

AQUIFER TEST LOGS

June 1996 Golder Associates 943-2848.207



APPENDIX C-l

PACKER TEST DATA

June 1996 Golder Associates 943-2848.207



TABLE C-l.l
SUMMARY OF CONSTANT HEAD TEST ANALYSES

COREHOLENO.
•\. • ; . . . . ; " •-; TEST #'.:V ! • '•
v • ; • : TYPE OF PACKER ^ :

BOREHOLE DIA. (in)

PRE-TEST W.L. *

(feet BGS)

TOP OF TESTED INTERVAL

(feet BGS)

BOT OF TESTED INTERVAL

(feet BGS)

VERTICAL GAUGE HEIGHT

(feet ACS)

H(gravity) -feet

H(pressure) -psi

Q (gpm)

K (ft/min)

K (cm/sec)

PZ-100-KS

. ..-'••.- V:..' ',' •
:^;Sihglev

6.0

53.5

377.0

391.0

4.0

57.5

172

0.2000

2.7E-06

1 .4E-06

PZ-100-KS
.. '.. V'2. . •"..:.:'

j:'?:iSiflgie:^i':

6.0

58.4

366.0

391.0

4.0

62.4

143

0.1500

1.5E-06

7.6E-07

PZ-100-KS
>• . >3'::. ;j
."'./Single'',;

6.0

81.3

265.0

391.0

4.0

85.3

146

3.2000

8.0E-06

4.0E-06

;' PZ-100-KS

::•>; -y-'4 j' • ' " ' •
••'ft..-' DoiibkT -^

6.0

39.8

37.3

42.3

4.0

43.8

12

8.3000

1 .5E-03

7.5E-04

PZ-100-KS
V : . - j . ' \ s ' ' -v ^
.: Double^; £

6.0

52.5

50.0

55.0

4.0

56.5

20

0.0530

6.6E-06

3.3E-06

PZrlOO-KS .;

..^.-••'•fi '•''• '.'I'"'
^Double i?;

6.0

82.3

110.0

115.0

4.0

86.3

100.0

0.0180

7.2E-07

3.7E-07

. ' • • • ' • . - j '

; ^Double

6.0

120.7

195.0

200.0

4.0

124.7

12.0

0.0920

7.7E-06

3.9E-06

S PZ-100-KS;
:^:.:-'.::':-5: -•'-.•y
^..T';poiibi(T:^

6.0

122.5

220.0

225.0

4.0

126.5

35.0

0.0660

4.1E-06

2.1E-06

PZ-100-KS
: ' : ' . • : ' 9 ' . ' • :" . •• ' • :

- : :'. Double .-'.";.

6.0

99.4

290.0

295.0

4.0

103.4

120.0

3.3000

1.1E-04

5.6E-05

NOTES: 1. The formu K = [Q/(2PILH)]*ln(L/r)

Where
K= Hydraulic Conductivity
Q= constant rate of flow into test interval
L= length of the test interval (feet)
H= differential head of water applied in excess of static = H(gravity) + H(pressure)
d= diameter of borehole test interval
*= water levels have been interpolated from measurements taken from completed wells

water levels shown for unsaturated test zones are assumed to he (he center of the lest interval for calculation purpose
DC: 1UUKSSUM XLS
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TABLEC-1.2
SUMMARY OF CONSTANT HEAD TEST ANALYSES

COREHOLE NO.
. . . . . TEST# • • • • v • - . .
; TYPE OF PACKER ;

BOREHOLE DIA. (in)
PRE-TEST W.L. *
(feet BGS)
TOP OF TESTED INTERVAL
(feet BGS)
EOT OF TESTED INTERVAL
(feet BGS)
VERTICAL GAUGE HEIGHT
(feet AGS)
H(gravity) -feel
H(pressure) -psi
Q (gpm)

K (ft/min)
K (cm/sec)

PZ-104-SD

' • ' • * . • l : ' • - • : ' •
r ; Single : . " • • •

6.0
129.6

162.0

252.5

4.0

133.6
35

1.5000

9.7E-06
4.9E-06

PZ-104-SD
• ,: . • • • , . 2 j :c :

r _
, ' : ' Single^: ;

6.0
124.6

235.0

252.5

4.0

128.6
60

0.0330

6.4E-07
3.2E-07

PZ-104-SD
:^ •-:. . - - 3 : - • ' ; : /; •

V Double ' • , - . ' ;

6.0
129.3

208.0

213.0

4.0

\33.3
100

0.4800

1.7E-05
8.5E-06

PZ-104-SD
• : v ' • • ; t^4= '..-.:. • • " ' •
. y, '<:, Double -i ' ...

6.0
132.9

188.0

193.0

4.0

136.9
-
-

NA
NA

PZ-104-SD

' • • " • . " -Vs. v;:. . •• : . '
Double ; i

6.0
115.5

113.0

118.0

4.0

119.5
75

0.0066

2.9E-07
1.5E-07

PZ-104-SD
• • ' : ' - ' •-.'f'6^; ; :--.

Double.

6.0
52.5

50.0

55.0

4.0

56.5
40.0

0.0670

5.7E-06
2.9E-06

NOTES:

taint: 1WSDSUM.XLS

June 1996

1. The formula used for the packer test analysis is:
K = [Q/(2PILH)]*ln(L/r)

Where
K= Hydraulic Conductivity
Q= constant rate of flow into test interval
L= length of the test interval (feet)
H= differential head of water applied in excess of static = H(gravity) + H(pressure)
d= diameter of borehole test interval
*= water levels have been interpolated from measurements taken from completed wells

water levels shown for unsaturated test zones are assumed to be the center
of the test interval for calculation purpose

NA= leakage during test

Colder Associates 943-2X48.207



TABLEC-1.3
SUMMARY OF CONSTANT HEAD TEST ANALYSES

COREHOLENO.
.-.:: '•••£,•;; .;: ;-TEST#;;,- .'.'; './. .:,;'.; .

^/^•^•jyPE-OFiPACKERv- •;•.- VH

BOREHOLE DIA. (in)
PRE-TEST W.L. *
(feet BGS)
TOP OF TESTED INTERVAL
(feet BGS)
EOT OF TESTED INTERVAL
(feet BGS)
VERTICAL GAUGE HEIGHT
(feet AGS)
H(graviry) -feet
H(pressure) -psi

Q (gpm)

K (ft/min)
K (cm/sec)

PZ-104-KS

'" '^ ":vl:. V . i :

b'-i'Sihgle; j.

6.0
40.4

390.0

408.0

4.0

44.4
75

1.1000

2.6E-05
1.3E-05

PZ-104-KS

- • • • • : - . : - ; '-'2:. . :•-•':.
/ Single; i

6.0
48.3

360.0

408.0

4.0

52.3
85

1.2000

1.1E-05
5.7E-06

PZ-104-KS

/-.-::; 3/r^?"-
.̂ Single;*;;;

6.0
58.9

320.0

408.0

4.0

62.9
115

1.5000

6.5E-06
3.3E-06

PZ-104-KS
'•• ' : - -V 4^.:;i';;C
^;Sin'gie%

6.0
66.8

290.0

408.0

4.0

70.8
132

1.7500

5.2E-06
2.6E-06

PZ-104-KS

.^;;V;is|,^;ic
^.-'Single;-,:

6.0
72.1

270.0

408.0

4.0

76.1
85

1.6000

5.7E-06
2.9E-06

PZ-104-KS
/.-;-D -6; • : - . • • . •
4.;:; Double

6.0
56.5

366.0

371.0

4.0

60.5
35.0

0.0880

7.9E-06
4.0E-06

PZ-104-KS

' • - • • ; • . 7.-? -,:;•; '.

/Double v^;

6.0
68.7

343.0

348.0

4.0

72.7
48.0

0.0528

3.7E-06
1.9E-06

PZ-104-KS
:. .• ::.;8v;: . , • '

Double j

6.0
98.4

287.0

292.0

4.0

102.4
60.0

0.1010

5.3E-06
2.7E-06

NOTES: 1. The formula used for the packer test analysis is:
K = [Q/(2PILH)]*ln(L/r)

Where
K= Hydraulic Conductivity
Q = constant rate of flow into test interval
L= length of the test interval (feet)
H= differential head of water applied in excess of static = H(gravity) -1- H(pressure)
d= diameter of borehole test interval
*= water levels have been interpolated from measurements taken from completed wells.

(runic. KHKS5UM.XLS
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TABLEC-1.4
SUMMARY OF CONSTANT HEAD TEST ANALYSES

COREHOLENO.
; • ; . ; . • ; • : . ; . ; . : <TEST#. V :

1: TYPE OF; PACKER , .• ,\.

BOREHOLE DIA. (in)
PRE-TEST W.L. *
(feet BGS)
TOP OF TESTED INTERVAL
(feet BGS)
BOT OF TESTED INTERVAL
(feet BGS)
VERTICAL GAUGE HEIGHT
(feet AGS)
H(gravity) -feet
H(pressure) -psi

Q(gpm)

K (ft/min)
K (cm/sec)

PZ-106-SD
' ' - • 1 • • ' • ' • -

•/'•.• Single?'-- ; • ' . > :

6.0
104.6

187.0

201.0

4.0

108.6
69

0.0154

3.5E-07
1.8E-07

PZ-106-SD
- '"-.'• •''•'-'. 2 "•' '• • •'

;-.,..•' .'Single:1 '_ '••','"."..•

6.0
103.5

140.0

201.0

4.0

107.5
70

7.0000

5.0E-05
2.5E-05

PZ-106-SD
.•:. . ".-3 . .--: /,

•./,. Double v: ., .'.

6.0
103.0

148.0

153.0

4.0

107.0
90

0.2500

l.OE-05
5.1E-06

... PZ-106-SD
. . . ' • • ' • . ; - • ' 4 • . . -

.-' :;-: >-.':'• Double

6.0
63.5

61.0

66.0

4.0

67.5
30

0.0440

4.1E-06
2.1E-06

, PZ-106-SD
-•!;. iv-^'sr' •'-.''' : "'

;;" ••-.'.;.-'• :Dpubie .'..-7

6.0
44.5

42.0

47.0

4.0

48.5
10

0.0660

1 .2E-05
6.0E-06

NOTES: . The formula used for the packer test analysis is:
K = [Q/(2PILH)]*ln(L/r)

Where
K= Hydraulic Conductivity
Q= constant rate of flow into test interval
L= length of the test interval (feet)
H= differential head of water applied in excess of static = H(gravity) + H(pressure)
d= diameter of borehole test interval
*= water levels have been interpolated from measurements taken from completed wells.

water levels shown for unsaturated test zones are assumed to be the center
of the test interval for calculation purpose

June 1996 Golder Associates 943-2848.207



TABLEC-l.S
SUMMARY OF CONSTANT HEAD TEST ANALYSES

COREHOLE NO.
••-.•':'• ^"TEST # ' ' -•- ••'

^S^S^pAckER^,.

BOREHOLE DIA. (in)
PRE-TESTW.L. *
(feet BGS)
TOP OF TESTED INTERVAL
(feet BGS)
EOT OF TESTED INTERVAL
(feet BGS)
VERTICAL GAUGE HEIGHT
(feet ACS)
H (gravity) -feet
H(pressure) -psi
Q (gpm)

K (ft/min)
K (cm/sec)

.PZ-106-KS
,;>-• : ! ' • ' • . •

6.0
21.5

364.0

374.0

4.0

25.5
80

0.9000

3.4E-05
1.7E-05

PZ-106rKS
-' -, 2 ' - '''

.-YS :siiigu8l;
6.0
23.6

346.0

374.0

4.0

27.6
125

3.8000

4.3E-05
2.2E-05

, ; .PZ-106.KS
--•'.. ,,:1 "';" '.'3*.''".'' • ''•mrs&&

6.0
34.4

301.0

374.0

4.0

38.4
41

4.6000

5.7E-05
2.9E-05

PZ-106-KS
!-,"; -:'.'•. '^4^- ••.

^ipSfe' ;:'

6.0
91.6

215.0

220.0

4.0

95.6
30

0.0066

5.1E-07
2.6E-07

PZ-106-KS
,:. . .5. . '- .:-'

6.0
83.4

237.0

242.0

4.0

87.4
38

0.0660

4.8E-06
2.4E-06

PZ-106-KS
'-- •' ...6 .-••'•'••'• •'•

't' ':,'. -' ,'.r. . -" • • J •'- '

^r : ;" /Double :: :

6.0
23.8

357.0

362.0

4.0

27.8
88.0

1.0000

5.5E-05
2.8E-05

NOTES: 1. The formula used for the packer test analysis is:
K = [Q/(2PILH)]*ln(L/r)

Where
K= Hydraulic Conductivity
Q= constant rate of flow into test interval
L= length of the test interval (feet)
H= differential head of water applied in excess of static = H(gravity) + H(pressure)
d= diameter of borehole test interval
*= water levels have been interpolated from measurements taken from completed wells.

Hunt I06KSSUM.XLS
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TABLE C-1.6
SUMMARY OF CONSTANT HEAD TEST ANALYSES

COREHOLENO.
. ' • ; . - , : . : : : - \ : ; :;-TEST# . ;.;;"' " '.
UTYPE;6F PACKER ' • • ' • • '..$£ .

BOREHOLE DIA. (in)
PRE-TEST W.L. *
(feet BGS)
TOP OF TESTED INTERVAL
(feet BGS)
BOT OF TESTED INTERVAL
(feet BGS)
VERTICAL GAUGE HEIGHT
(feet ACS)
H (gravity) -feet
H(pressure) -psi

Q (gpm)

K (ft/min)
K (cm/sec)

PZ-111-SD PZ-111-SD -;; : PZ-111-SD r

,•„'.' Single-;-, - ? ;

6.0
87.5

175.0

210.0

3.0

90.5
68

0.2000

2.4E-06
1.2E-06

V/Suigig.M^^A

6.0
87.5

140.0

210.0

3.0

90.5
65

0.9000

6.4E-06
3.3E-06

^sihgieM:.::̂

6.0
87.5

105.0

210.0

3.0

90.5
43

0.6000

3.9E-06
2.0E-06

PZrlll-SD PZ-111-Sp ... PZ-111-SD

yl^ubi4'^:%7

6.0
87.5

195.0

200.0

3.0

90.5
46

0.0018

1.1E-07
5.8E-08

::ttoUbi^:V^:'

6.0
87.5

125.0

130.0

3.0

90.5
46

0.0165

1.1E-06
5.4E-07

.Doiible^v ,VS

6.0
87.5

162.0

167.0

3.0

90.5
102.0

0.0396

1.5E-06
7.9E-07

NOTES: 1. The formula used for the packer test analysis is:
K = [Q/(2PILH)l*ln(L/r)

Where
K= Hydraulic Conductivity
Q= constant rale of flow into test interval
L= length of the test interval (feet)
H= differential head of water applied in excess of static = H(graviry) + H(pressure)
d= diameter of borehole test interval
*= water levels have been interpolated from measurements taken from completed wells.

IMSDSUMXLS
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TABLEC-1.7
SUMMARY OF CONSTANT HEAD TEST ANALYSES

COREHOLENO. PZ-111-KS PZ-111-KS PZ-111-KS PZ-111-KS PZ-111-KS
. ' ; ; . ; . • ; ;••• ...TEST.*: :-{: ; ; - ' - J / • . • • • , " : ! • " • • ' : /^ ',2- • ; / • • - : : - . ' : - . : : I- ' ;'.•:.. - ; ;:^ ••,--. 4y':;;-, ,,:;.

 vx-,5.,:>:/. ^
>; ;;• TYPE PEPACKER ::- r

BOREHOLE DIA. (in)
PRE-TEST W.L. *
(feet BGS)
TOP OF TESTED INTERVAL
(feet BGS)
EOT OF TESTED INTERVAL
(feet BGS)
VERTICAL GAUGE HEIGHT
(feet ACS)
H(gravity) -feet
H(pressure) -psi

Q (gpm)

K (ft/min)
K (cm/sec)

NOTES: 1

.'/Single ' •:• • ' • •Y-r ' j i - . Single;': .',^-J'^ :;^;;Single'•5',./:;y^•!iSj^le:̂ ^>;:i.:;; '̂i•:p(i)uble^c•S

6.0 6.0 6.0 6.0 6.0
22.8 34.2 40.7 49.3 22.0

343.0 290.0 260.0 220.0 355.0

368.0 368.0 368.0 368.0 360.0

4.0 4.0 4.0 4.0 4.0

26.8 38.2 44.7 53.3 26.0
42 60 60 80 54

1.3000 1.9000 1.8500 2.3500 1.0000

4.1E-05 1.7E-05 1.2E-05 9.1E-06 8.5E-05
2.1E-05 8.6E-06 6.1E-06 4.6E-06 4.3E-05

The formula used for the packer test analysis is:
K = [Q/(2PILH)]*ln(L/r)

Where
K= Hydraulic Conductivity
Q= constant rate of flow into test interval
L= length of the test interval (feet)

PZ-111-KS PZ-111-KS

^^Tppuble' /i^;;"" ; boub|eY^

6.0 6.0
27.1 62.7

343.0 260.0

348.0 265.0

4.0 4.0

31.1 66.7
65.0 66.0

0.7000 0.0660

4.9E-05 3.8E-06
2.5E-05 2.0E-06

PZ-111-KS PZ-111-KS 1
'X • . ' . . • . •£: , : •-, : •^•^^•- • '• ' • : ]

- . ' • . : " • • • • • • • • • •'.-.: .,--.. -.?#.,:, • , • - ,

' ' " i ; " '• ^ • ' ~< ' r'i 4~'' ^:.,'1 .'̂ 1

6.0 6.0 1
77.3 79.5

226.0 221.0

231.0 226.0

4.0 4.0

81.3 83.5
94.0 94.0

0.0771 0.0440

A
3.3E-06 1.9E-06 •
1.7E-06 9.5E-07 ^

H= differential head of water applied in excess of static = H(gravity) + H(pressure)

tiuiiic: I I I K S S U M . X L S

une 1996

d= diameter of borehole test interval
* = water levels have been interpolated from measurements taken

Colder Associates

from completed wells.

943-2848.207



APPENDIX C-2

SLUG TEST DATA
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March 1996 943-2848

RISING HEAD TEST PZ-100-SS

WELL NO. PZ-100-SS

DAY

1

1
1

1

1

1

1

1

1
1

1

1

1

2

DATE

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

HR-MIN

1025
1026
1031
1036
1041
1046
1051
1056
1131
1256
1405
1652
1825
647

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

SEC (FEET)

0 72.91
0 72.9
0 72.89
0 72.87
0 72.85
0 72.83
0 72.82
0 72.81
0 72.78
0 72.66
0 72.58
0 72.36
0 72.44

45 71.81

7/17/95
69.61

2
6

72.8
96.0
170

26.39
3.69

23.2

N

3.30

Y

ELAPSED
TIME

(MIN)

0.0

1.0

6.0

11.0

16.0
21.0
26.0
31.0
66.0

151.0
220.0
387.0
480.0

1222.0

FEET (btoc)

INCHES
INCHES
FEET (btoc)

FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

HEAD

(FEET)

3.30
3.29
3.28
3.26
3.24
3.22
3.21
3.20
3.17
3.05
2.97
2.75
2.83
2.20

HEAD

RATIO

1.00
1.00
0.99
0.99
0.98
0.98
0.97
0.97
0.96
0.92
0.90
0.83
0.86
0.67

File:PZ100SS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-100-SS

K- -s— ln=*-
~ 2L. '" R.

30.48

where: rc = casing radius (feet)

R8 = filter pack radius (feet)
Le = length of screened interval (feet)
f = time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS RESULTS

rc

R.
L.

t1 (min)
tj (min)

hi/hg
ht/h0

=
=
=
=
=
=
=

0.08
0.25
23.2 K= 1.C

0 K= 2.!
1400
0.97
0.64

I2E-07 cm/sec
IOE-04 ft/day

ra
Cd

0.1
0.0 200.0 400.0 600.0 800.0

Time (min)
1000.0 1200.0 1400.0 j

i

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/17/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ1 OOSS.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-100-SS

K =
2L.

where:
rc = casing radius (feet);

Re = effective radius (feet);

L e = length of screened interval (feet);

rw - radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

ln(R

re =
/•* =
L,=
*/rw)
Yo =
Yt =
t =

0.08
0.25
23.2 K= 5
3.04 K= 1
3.21
2.11

1400.0

65E-OS cm/sec
.eoE-04 ft/day

10.00

0)

T3as<o

1.00
0.0 200.0 400.0 600.0 800.0

Time (min)
1000.0 1200.0 1400.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/17/95

Analysis By: OSL

Checked By: CVK
Analysis Date: 10/11/95

File:PZ100SS.XLS/BOUWER Golder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-100-SD

WELL NO. PZ-100-SD

DAY

WATER

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

HR-MIN SEC (FEET)

1

1

1

1

1

1

1

1
1
1

1

733 0 90.57
734 0 90.57
735 0 90.56
740 0 90.53
745 0 90.51
750 0 90.44
907 0 90.2

1007 30 90.04
1150 30 89.78
1400 0 89.53
1553 0 89.33

7/31/95
88.62 FEET (btoc)

2 INCHES
6 INCHES

232.0 FEET (btoc)
247.5 FEET (btoc)
160 FEET

158.88 FEET
3.69 INCHES
15.5 FEET
N

1.95 FEET
N

ELAPSED HEAD
TIME

(MIN) (FEET)

0.0 1.95
1.0 1.95
2.0 1.94
7.0 1.91

12.0 1.89
17.0 1.82
94.0 1.58

154.5 1.42
257.5 1.16
387.0 0.91
500.0 0.71

HEAD
RATIO

1.00
1.00
0.99
0.98
0.97
0.93
0.81
0.73
0.59
0.47
0.36

File:PZ100SD.XLS\DATA Golder Associates Page 1of3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-100-SD

30.40

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Le = length of screened interval (feet)
t = time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS
rc = 0.08

Re = 0.25
L,=

t1 (min) =
t2 (min) =

h1/h0 =
h2/h0 =

15.5
0

500
0.98
0.37

RESULTS

K= 9.11E-07 cm/sec
K= 2.58E-03 ft/day

&
T3
03
0)
I

0.1

0.0 100.0 200.0 300.0
Time (min)

400.0 500.0

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/31/95

Analysis By: CVK
Checked By: DSL

Analysis Date: 1/19/96

File:PZ100SD.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-100-SD

,. IX.r'ln(-f
2L. y,

where:
rc = casing radius (feet);
Re = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

ln(R

re =
rw =
Le =
,/rw)
y0 =

Yt =
t =

0.08
0.25
15.5 K= 6.
4.20 K= 1
1.95
0.72
500.0

36E-07 cm/sec
.SOB-OS ft/day

10.00

'1.00
CO
0)

0.10
0.0 100.0 200.0 _. , . V300.0

Time (mm)
400.0 500.0

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/31/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/19/96

File:PZ100SD.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

DAY

RISING HEAD TEST PZ-100-KS
WELL NO PZ-100-KS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

BOTTOM OF AQUIFER
SATURATED THICKNESS
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

6/20/95
48.1

2
6

368.9
387.9
519
150
3.69
19
N

3.77
N

ELAPSED

TIME

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET (btoc)
FEET
INCHES
FEET

FEET

HEAD

HR-MIN SEC (FEET) (SEC) (FEET)

HEAD

RATIO

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

741
742
749
755
801
808
816
825
1039
1140
1300
1347
1352
1357
1402
1407
1412
1417
1422
1427
1432
1520
1525
1530
1535

0
0
0
23
45
15
20
15
42
30
0
30
30
30
30
30
30
30
30
30
30
30
30
30
30

51.87
51.8
51.7
51.6
51.5
51.4
51.3
51.2
50.02
49.63
49.28
49.16
49.13
49.12
49.1
49.09
49.07
49.06
49.03
49.01
49

48.86
48.84
48.83
48.8

0.0
60.0
480.0
863.0
1245.0
1635.0
2120.0
2655.0
10722.0
14370.0
19140.0
21990.0
22290.0
22590.0
22890.0
23190.0
23490.0
23790.0
24090.0
24390.0
24690.0
27570.0
27870.0
28170.0
28470.0

3.77
3.70
3.60
3.50
3.40
3.30
3.20
3.10
1.92
1.53
1.18
1.06
1.03
1.02
1.00
0.99
0.97
0.96
0.93
0.91
0.90
0.76
0.74
0.73
0.70

1.00
0.98
0.95
0.93
0.90
0.88
0.85
0.82
0.51
0.41
0.31
0.28
0.27
0.27
0.27
0.26
0.26
0.25
0.25
0.24
0.24
0.20
0.20
0.19
0.19

FILE:P2100KSR.XLS\DATA Colder Associates Page 1 of 2



March 1996 943-2848

COOPER-PAPADOPULOS SLUG TEST ANALYSIS
RISING HEAD TEST PZ-100-KS

K =
tb

and •-£
where:

rc = casing radius (feet)

raw
 = effective radius of screen (feet)

t = time (seconds)
K = Hydraulic conductivity (ft/sec)
h,/h0 = F(ct,B)

S = Storativity (dim)
/7( = Head at time t (feet)
b = Aquifer thickness (feet)

INPUT PARAMETERS
rc = 0.08

r.w = 0.25
t =
a =
B =
b =

2344.2
1

1E-09
150.00

K=
K=
S =

RESULTS

6.02E-07 cm/sec
0.002 ft/day
1.11E-10

.2 0.6
CD

DC
T3
re
0)

1.0 10.0 100.0 1000.0

Time (sec)
10000.0 100000.0 1000000.0

Project Name: LAIDLAW / OU2 RIFS / MO
Project No.: 943-2848
Test Date: 06/20/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ100KSR.XLS/COOPER LOW Colder Associates Page 2 of 2



March 1996 943-2848

RISING HEAD TEST PZ-101-SS

WELL NO. PZ-101-SS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

DAY

1
1
1

1
1
1

1
1
1

1
1

1
1

1
1
1

1
1
1

1
1 .

1
1
1
1

1
1
1
1

1

HR-MIN

1101
1102
1103

1104
1105
1110
1115
1120
1125
1130
1150
1155
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1316
1321
1438
1443
1448
1453
1458
1503

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

SEC (FEET)

45 88.78
45 88.74
45 88.73
45 88.72
45 88.69
45 88.64
45 88.58
45 88.55
45 88.5
45 88.47
0 88.3
0 88.28
0 88.22
0 88.19
0 88.16
0 88.11
0 88.07
0 88.05
0 88.01
0 87.99
0 87.95
0 87.91
30 87.67
30 87.65
30 87.38
30 87.33
30 87.32
30 87.3
30 87.28
30 87.25

6/20/95
84.1

2
6

127.8
141.8
150
57.7
3.69
14
N

4.68
N

ELAPSED
TIME

(MIN)

0.0

1.0
2.0

3.0

4.0
9.0

14.0

19.0
24.0

29.0

48.3

53.3

58.3

63.3
68.3

73.3
78.2

83.3

88.3

93.3
98.3

103.3

134.8
139.8

216.8

221.8

226.8
231.8

236.8
241.8

FEET (btoc)

INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET
INCHES
FEET

FEET

HEAD

(FEET)

4.68
4.64
4.63

4.62

4.59
4.54

4.48
4.45
4.40

4.37

4.20

4.18

4.12

4.09
4.06
4.01

3.97
3.95

3.91

3.89
3.85

3.81
3.57

3.55

3.28

3.23

3.22

3.20

3.18

3.15

HEAD
RATIO

1.00
0.99
0.99

0.99

0.98
0.97

0.96

0.95
0.94

0.93

0.90

0.89

0.88
0.87
0.87

0.86

0.85
0.84

0.84

0.83
0.82

0.81

0.76
0.76

0.70

0.69

0.69

0.68

0.68

0.67

File:PZ101SSR.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-101-SS

K = "1 30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Le = length of screened interval (feet)
t = time (seconds)
/?( = head at time t (feet)

INPUT PARAMETERS

rc =
Re =

L, =
ti (min) =
t2 (min) =

hi/hg =
h2/h0 =

0.08
0.25
14
0

250
0.99
0.65

RESULTS

K= 8.58E-07 cm/sec
K= 2.43E-03 ft/day

(0
o:
TJ
(0

0.1
0.0 50.0 100.0 . 150.0

Time (min)
200.0 250.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 06/20/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ101 SSR.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-101-SS

K =
t y,

where:
rc = casing radius (feet);

Re = effective radius (feet);

LB = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

Xo = initial drawdown (feet)

yt = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =

rw =
L,=

ln(Re/rw)

Yo =
yt =
t =

0.08
0.25
14

3.21
4.59
3.09

250.0

RESULTS

K= 5.10E-07 cm/sec
K= 1.45E-03 ft/day

10.00

T3
TO
<D

1.00

0.0 50.0 100.0 150.0 200.0 250.0

Time (min)

Project Name: LAIDLAW/OU-2 RIFS/MO
Project No.: 943-2848
Test Date: 06/20/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ101SSR.XLS/BOUWER Golder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-102R-SS

WELL NO. PZ-102R-SS

DAY

1
1
1
1
1
1
1
1
1

2
2
2
2
3
3
4

DATE

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

HR-MIN SEC (FEET)

803 30 65.02
805 0 65.02

810 0 64.97

815 0 64.96

820 0 64.96

825 0 64.94

835 0 64.88
1100 30 64.9
1432 0 64.84

719 0 64.55
1205 0 64.46

1512 0 64.38
1756 0 64.34

1314 0 64.46

1639 0 63.86
J 727 0 63.62

7/24/95

61.28 FEET(btoc)

2 INCHES
6 INCHES

76.1 FEET(btoc)
91 .4 FEET (btoc)
180 FEET

30.12 FEET
3.69 INCHES

15.3 FEET

N

3.74 FEET

N

ELAPSED HEAD
TIME

(MIN) (FEET)

0.0 3.74

1.5 3.74

6.5 3.69
11.5 3.68
16.5 3.68
21.5 3.66
31.5 3.60

177.0 3.62
388.5 3.56

1395.5 3.27
1681.5 3.18

1868.5 3.10
2032.5 3.06
3190.5 3.18

3395.5 2.58
4283.5 2.34

HEAD
RATIO

1.00

1.00

0.99

0.98

0.98

0.98

0.96

0.97

0.95

0.87

0.85

0.83
0.82

0.85

0.69

0.63

File:PZ102RSS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-102R-SS

K = •-'" 1T-2L. R.
30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Lg = length of screened interval (feet)
f = time (seconds)
h, = head at time f (feet)

INPUT PARAMETERS RESULTS
Te -

R* =
Le =

tf (min) =
f 2 (min) =

/7,//I0 =

h,/h0 =

0.08
0.25
15.3 K= 4.e

0 K= 1.:
5000
0.99
0.61

>7E-oa cm/sec
12E-04 ft/day

.g
ra

T3as

0.1

0.0 1000.0 2000.0 3000.0

Time (min)
4000.0 5000.0

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 07/24/95

Analysis By: DSL

Checked By: CVK
Analysis Date: 10/11/95

File:PZ102RSS.XLS/HVORSLEV Golder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-102R-SS

K =
2L. y,

where:
rc = casing radius (feet);
Re = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
/o = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.25
Le = 15.3

ln(Ra/rw) 2.95
y0 = 3.80
y, = 2.24
f = 5000.0

RESULTS

K= 3.01 E-oa cm/sec
K= 8.55E-05 ft/day

10.00

I

0)
*•-— 1 nn•o
00
0)

0 10 •

. _

~— o— o-cfc- 3 __ — ̂ . a
a a ._

0.0 1000.0 2000.0 3000.0 4000.0

Time (min)
5000.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/24/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ102RSS.XLS/BOUWER Golder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-103-SS

WELL NO. PZ-103-SS

DAY

1

1

1

1

1

1

1

1

1
1

1

1
1

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

HR-MIN SEC (FEET)

1208 30 137.82

1209 30 137.78
1214 30 137.65

1219 30 137.58
1224 30 137.51

1229 30 137.48

1234 30 137.45

1239 30 137.41

1244 30 137.38
1410 30 136.98
1520 0 136.71

1644 0 136.05
1821 0 135.83

7/17/95

133.73 FEET(btoc)
2 INCHES

6 INCHES
133.5 FEET(btoc)

147.9 FEET(btoc)
130 FEET

14.17 FEET

3.69 INCHES
14.17 FEET

Y

4.09 FEET

Y

ELAPSED HEAD

TIME

(MIN) (FEET)

0.0 4.09

1.0 4.05

6.0 3.92

11.0 3.85

16.0 3.78

21.0 3.75

26.0 3.72

31.0 3.68

36.0 3.65
122.0 3.25
191.5 2.98

275.5 2.32
372.5 2.10

HEAD

RATIO

1.00
0.99
0.96
0.94
0.92
0.92
0.91
0.90
0.89
0.79
0.73
0.57
0.51

File:PZ103SS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-103-SS

30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Lg = length of screened interval (feet)
f = time (seconds)
y, = head at time t (feet)

INPUT PARAMETERS
rc = 0.08

Re = 0.25

LO =

ti (min) =
t2 (min) =

hi/h0 =
h2/h0 =

14.17
0

400
0.96
0.49

RESULTS

K= 8.43E-07 cm/sec
K= 2.39E-03 ft/day

.0

15

CD

I

0.1

0.0 100.0 200.0
Time (min)

300.0 400.0

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/17/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ103SS.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-103-SS

K =
2L. » y,

where:
rc - casing radius (feet);
Ra = effective radius (feet);
L 9 = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT
r
r,
L

ln(Re/i
y

PARAMETERS RESULTS

=
„ =
rw)

g =

Vt =

0.
0.

15
25

14.17 K= 1
2.
3.
1.

61 K= 4
88
99

66E-06 cm/sec
.72E-03 ft/day

f= 400.0

10.00

<o

T>to
<U

1.00
100.0 200.0

Time (min)
300.0 400.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/17/95

Analysis By: OSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ103SS.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-104-SS

WELL NO. PZ-104-SS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

7/19/95
132.18

2
6

132.6
147.1
130
14.92
3.69
14.5
N

3.24

Y

FEET (btoc)

INCHES
INCHES
FEET (btoc)

FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO ELAPSED

WATER TIME

HEAD HEAD

RATIO

DAY HR-MIN SEC (FEET) (MIN) (FEET)

1
1
1
1
1
1
1
1
1

1237
1238
1243
1248
1253
1258
1439
1537
1637

0
0
0
0
0
0
0
0
0

135.42
135.38

135.3
135.21
135.17
135.1

134.73
134.61
134.48

0.0
1.0

6.0
11.0
16.0
21.0

122.0

180.0

240.0

3.24

3.20
3.12

3.03

2.99

2.92

2.55

2.43

2.30

1.00

0.99

0.96

0.94

0.92

0.90

0.79

0.75

0.71

File:PZ104SS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-104-SS

2L.
30.48

where: rc = casing radius (feet)

Re = filter pack radius (feet)

Le = length of screened interval (feet)
f = time (seconds)
h, = head at time f (feet)

INPUT PARAMETERS
rc = 0.08

Re = 0.25
L, =

fr (min) =
1 2 (min) =

ht/ho =

14.5
0

250
0.94
0.70

RESULTS

K= 5.97E-07 cm/sec
K= 1.69E-03 ft/day

•o
ra
0)
I

0.1
0.0 50.0 100.0 150.0

Time (min)
200.0 250.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/19/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ104SS.XLS/HVORSLEV Golder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-104-SS

K = •>,2L. H
where:

rc = casing radius (feet);

Rg = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y< = drawdown (feet) at time t (minutes)

INPUT
t
r
L

ln(R9/

y
y

PARAMETERS RESULTS
c =

w =

e =
r*)
0 =
( =
f =

0.15
0.25
14.5 K= i
2.64 K= 3
3.09
2.24

250.0

26E-06 cm/sec
.57E-03 ft/day

10.00

1
'1.00

0.10
0.0 50.0 100.0 150.0 200.0 250.0

Time (min)

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/19/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ104SS.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-I04-SD

WELL NO. PZ-104-SD

DAY

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL
SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

HR-MIN

852
854
855
857
858
859
900
905
910
915
920
927
932
937
942

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

SEC (FEET)

0 129.45
0 129.26
0 129.17
0 128.96
0 128.84
0 128.77
0 128.69
0 128.3
0 127.99
0 127.73
0 127.49
0 126.96
0 126.72
0 126.62
0 126.62

7/20/95
126.54

2
6

232.1
248.6
125

122.06

3.69

16.5

N

2.91

N

ELAPSED
TIME

(MIN)

0.0

2.0

3.0

5.0

6.0

7.0

8.0

13.0

18.0

23.0

28.0

35.0

40.0

45.0

50.0

FEET (btoc)

INCHES

INCHES
FEET (btoc)
FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

HEAD

(FEET)

2.91
2.72

2.63

2.42

2.30

2.23

2.15

1.76

1.45

1.19
0.95

0.42

0.18

0.08

0.08

HEAD
RATIO

1.00
0.93
0.90
0.83
0.79
0.77
0.74
0.60
0.50
0.41
0.33
0.14
0.06
0.03
0.03

File:PZ104SD.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-104-SD

K — e In
~ 2L. R.

'»'£
12

30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Lg = length of screened interval (feet)
t = time (seconds)
n, = head at time t (feet)

INPUT PARAMETERS
re = 0.08

Ra = 0.25
i-0 =

t , (m/nj =
f 2 (mm) =

ht/hg =
hj/hg =

16.5
0

100
1.00
0.02

RESULTS

K= 1.76E-05 cm/sec
K= s.ooE-02 ft/day

QL
•o
ra
0)

0.1

0.01

o o

0.0 20.0 40.0 60.0

Time (min)
80.0 100.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/20/95

Analysis By. DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ104SD.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-104-SD

K =
2L. yt

125

where:
rc = casing radius (feet);

Re = effective radius (feet);

La = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.25
L, = 16.5

ln(Re/rw) 3.98
Vo = 3.02
y, = 0.10
t= 81.1

RESULTS

K= 1.24E-05 cm/sec
K= 3.52E-02 ft/day

10.00 -,

1

0>

&
"•" 1.00 •

0)

0 10

C - - - -

-- -
I

-̂ - - -̂ Sc
- ^-^.^^^

Q

C

>„.^̂ L:
^-^C "

^\
3

\.

\,
0.0 20.0 40.0 60.0 80.0

Time (min)
100.0

Project Name: LAIDLAW/OU-2 RIFS/MO

Project No.: 943-2848
Test Date: 07/20/95

Analysis By. DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ104SD.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

DAY

RISING HEAD TEST PZ-104-KS
WELL NO PZ-104-KS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

BOTTOM OF AQUIFER
SATURATED THICKNESS
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

7/20/95
39.16

2
6

394.7
409.7
500

370.54
3.69
15
N

3.36
N

ELAPSED
TIME

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET (btoc)
FEET
INCHES
FEET

FEET

HEAD

HR-MIN SEC (FEET) (SEC) (FEET)

HEAD

RATIO

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

757
758
759
800
801
802
803
804
805
810
815
820
825
832
837
842
847
856
903
916

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
30
0

42.52
42.38
42.22
42.08
41.96
41.83
41.72
41.61
41.49
41.04
40.67
40.37
40.14
39.89
39.74
39.61
39.54
39.4
39.35
39.25

0.0
60.0
120.0
180.0
240.0
300.0
360.0
420.0
480.0
780.0
1080.0
1380.0
1680.0
2100.0
2400.0
2700.0
3000.0
3540.0
3990.0
4740.0

3.36
3.22
3.06
2.92
2.80
2.67
2.56
2.45
2.33
1.88
1.51
1.21
0.98
0.73
0.58
0.45
0.38
0.24
0.19
0.09

1.00
0.96
0.91
0.87
0.83
0.79
0.76
0.73
0.69
0.56
0.45
0.36
0.29
0.22
0.17
0.13
0.11
0.07
0.06
0.03

FILE:PZ104KS.XLS\DATA Colder Associates Pagel of 2



March 1996 943-2848

COOPER-PAPADOPULOS SLUG TEST ANALYSIS
RISING HEAD TEST PZ-104-KS

tb
and

r'a

where:

rc = casing radius (feet)

few = effective radius of screen (feet)
t = time (seconds)
K = Hydraulic conductivity (ft/sec)
h,/h0 = F(a,B)

S = Storativity (dim)
h, = Head at time t (feet)
b = Aquifer thickness (feet)

INPUT PARAMETERS
re = 0.08

rew = 0.25
t =
a =
B =
b =

229.1
1

1E-09
370.54

K=
K=
S =

RESULTS

2.49E-06 cm/sec
0.007 ft/day
1.11E-10

.9 0.6
CO
ce.
T3
CO
u>

1.0 10.0 100.0
Time (sec)

1000.0 10000.0 100000.0

Project Name: LAIDLAW/ OU2 RIFS / MO
Project No.: 943-2848
Test Date: 07/20/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ104KS.XLS/COOPER LOW Colder Associates Page 2 of 2



March 1996 943-2848

RISING HEAD TEST PZ-105-SS
WELL NO. PZ-105-SS

DAY

1
1

1
1

1
1

1
1
1
1

1

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

WATER TABLE

HR-MIN

1300

1301
1302
1303
1305
1310
1315
1320
1325
1402
1435

SATURATED THICKNESS
TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

SEC (FEET)

30 145.85
30 145.83
30 145.8
30 145.76
0 145.73
0 145.7
0 145.64
0 145.59
0 145.53
0 145.38
0 145.34

7/20/95
144.29

2
6

137.2
151.4
500
7.11
3.69
7.11

Y

1.56
Y

ELAPSED
TIME

(MIN)

0.0

1.0

2.0

3.0

4.5

9.5

14.5
19.5
24.5
61.5
94.5

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET
INCHES
FEET

FEET

HEAD

(FEET)

1.56
1.54

1.51
1.47
1.44
1.41

1.35
1.30
1.24
1.09

1.05

HEAD
RATIO

1.00
0.99
0.97

0.94
0.92
0.90
0.87

0.83
0.79
0.70
0.67

File:PZ105SS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-105-SS

30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Lg = length of screened interval (feet)
t = time (seconds)
h, - head at time t (feet)

INPUT PARAMETERS
rc = 0.08
Re = 0.25
Le =

t , (min) =
1 2 (min) =

h1/h0 =
hi/ho =

7.11
0

100
0.95
0.62

RESULTS

K= 3.51E-06 cm/sec
K= 9.96E-03 ft/day

(0
01
•o
(0
0>
X

0.1
0.0 20.0 40.0 60.0 80.0 100.0

Time (min)

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/20/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ105SS.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-105-SS

K =
t y,

where:
rc = casing radius (feet);

Re = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
fc = 0.15
rw = 0.25
L. =

ln(Re/rw)

y0-
Yt =

7.11
2.00
1.49
0.92
100.0

RESULTS

K= 8.46E-06 cm/sec
K= 2.40E-02 ft/day

10.00

0>

1.00

0.10 •
0.0 20.0 40.0 60.0

Time (min)
80.0 100.0

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/20/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File: PZ105SS.XLS/BOUWER Golder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-106-SS

WELL NO. PZ-106-SS

DAY

1
1

1

1
1

1
1

1
1
1

1
1

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

HR-MIN

813

815

820
825
830
835
840
845
850
1045
1118
1140

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

SEC (FEET)

30 108.74
0 108.68
0 108.53
0 108.37
0 108.24
0 108.1
0 108
0 107.85
0 107.75
30 106.12
30 105.98
0 105.74

7/19/95
105.11

2
6

151.5
166.8

90
61.69
3.69
15.3

N

3.63
N

ELAPSED
TIME

(MIN)

0.0

1.5

6.5
11.5
16.5
21.5
26.5
31.5
36.5
152.0
185.0
206.5

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

HEAD

(FEET)

3.63
3.57

3.42

3.26
3.13
2.99
2.89
2.74
2.64
1.01
0.87

0.63

HEAD
RATIO

1.00
0.98
0.94

0.90
0.86
0.82
0.80
0.75
0.73
0.28
0.24
0.17

File:PZ106SS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-106-SS

K = ̂ -ln^-
2L. R.

30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
La = length of screened interval (feet)
t = time (seconds)
/?, = head at time t (feet)

INPUT PARAMETERS
rc = 0.08

Re = 0.25

1 1 (min) =
t2 (min) =

h2/h0 =

15.3
0

200
1.00
0.19

RESULTS

K= 3.93E-06 cm/sec
K= 1.11E-02 ft/day

CD
cc

0)

0.01
0.0 25.0 50.0 75.0 100.0 125.0

Time (min)
150.0 175.0 200.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/19/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ106SS.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-106-SS

K =
2L. t yt

where:
rc = casing radius (feet);

Ra - effective radius (feet);

La = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

yt = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.25

U =
ln(R./rw)

Vo =
yt =
t =

15.3
3.39
3.60
0.69
198.7

RESULTS

K= 2.50E-06 cm/sec
K= 7.07E-03 ft/day

10.00

•o
10<u

1.00

0.10
25.0 50.0 75.0 100.0 125.0

Time (min)
150.0 175.0 200.0

Project Name: LAIDLAW/OU-2 RIFS/MO
Project No.: 943-2848
Test Date: 07/19/95

Analysis By: DSL

Checked By: CVK
Analysis Date: 10/11/95

File: PZ106SS.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-106-SD

WELL NO. PZ-106-SD

DATE

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

7/21/95
107.17

2
6

189
203.1
100

95.93

3.69

14.1

N
3.84

N

ELAPSED
TIME

FEET (btoc)

INCHES

INCHES

FEET (btoc)

FEET (btoc)

FEET

FEET

INCHES

FEET

FEET

HEAD HEAD

RATIO

DAY HR-MIN SEC (FEET) (MIN) (FEET)

1
1
1
1
1
1
1
1
1
1

1205
1207
1208
1209
1214
1219
1224
1240
1400
1421

0
0
0
0
0
0
0
0
0
0

111.01
110.88
110.81
110.76
110.7
110.66
110.62
110.6
110.52
110.5

0.0
2.0
3.0
4.0
9.0
14.0
19.0
35.0
115.0
136.0

3.84
3.71
3.64
3.59
3.53
3.49
3.45
3.43
3.35
3.33

1.00
0.97
0.95
0.93
0.92
0.91
0.90
0.89
0.87
0.87

File:PZ106SD.XLS\DATA Golder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-106-SD

-
2L.

30.48

where: rc = casing radius (feet)
Rg = filter pack radius (feet)

Le = length of screened interval (feet)
t = time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS
rc = 0.08
R. = 0.25

1 1 (min) =
t2 (min) =

Y2 =

14.1
0

150
0.93
0.85

RESULTS

K= 2.98E-07 cm/sec
K= 8.4SE-04 ft/day

1 c

o•is
01
•o
(0
0>
I

0 1

Bt̂ -Q- o- u- - — • m O

0.0 25.0 50.0 75.0 100.0 125.0 150.0

Time (min)

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 9/24/95

File:PZ106SD.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-106-SD

K =
2L t yt

where:
rc = casing radius (feet);

Rg = effective radius (feet);

La = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

re =
rw =
Le =

ln(Re/rw)

Vo =
yt =
t =

0.08
0.25
14.1
3.75
3.63
3.39
150.0

RESULTS

K= 1.56E-07 cm/sec
K= 4.42E-04 ft/day

10.00

[

0)
.2
-1.00
tO
V

O m

a a

0.0 25.0 50.0 75.0 100.0 125.0 150.0

Time (min)

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 9/24/95

File. PZ106SD.XLS/BOUWER Golder Associates Page 3 of 3



March 1996 943-2848

DAY

RISING HEAD TEST PZ-106-KS
WELL NO PZ-106-KS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

BOTTOM OF AQUIFER
SATURATED THICKNESS
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

7/20/95
21.64

2
6

362.5
377.5
500

355.86
3.69
15
N

1.81
N

ELAPSED

TIME

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET (btoc)
FEET
INCHES
FEET

FEET

HEAD

HR-MIN SEC (FEET) (SEC) (FEET)

HEAD

RATIO

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1123
1124
1125
1126
1127
1128
1129
1130
1131
1136
1141
1146
1151
1156
1201
1210

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
0

23.45
23.38
23.29
23.21
23.13
23.05
22.99
22.92
22.85
22.6
22.38
22.2
22.09

22
21.91
21.82

0.0
60.0
120.0
180.0
240.0
300.0
360.0
420.0
480.0
780.0
1080.0
1380.0
1680.0
1980.0
2280.0
2790.0

1.81
1.74
1.65
1.57
1.49
1.41
1.35
1.28
1.21
0.96
0.74
0.56
0.45
0.36
0.27
0.18

1.00
0.96
0.91
0.87
0.82
0.78
0.75
0.71
0.67
0.53
0.41
0.31
0.25
0.20
0.15
0.10
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March 1996 943-2848

COOPER-PAPADOPULOS SLUG TEST ANALYSIS
RISING HEAD TEST PZ-106-KS

K =
tb

and

where:

rc = casing radius (feet)
rew = effective radius of screen (feet)
t = time (seconds)
K = Hydraulic conductivity (ft/sec)
h,/h0 = F(a,B)

S = Storativity (dim)
h ( = Head at time t (feet)
b = Aquifer thickness (feet)

INPUT PARAMETERS
rc = 0.08

rew = 0.25
t =
a =
B =
b =

195.0
1

1E-09
355.86

K=
K=
S =

RESULTS

3.05E-06 cm/sec
0.009 ft/day
1.11E-10

1.0 10.0 100.0 1000.0

Time (sec)
10000.0 100000.0

Project Name: LAIDLAW / OU2 RIFS / MO
Project No.: 943-2848

Test Date: 07/20/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 9/24/95

File:PZ106KS.XLS/COOPER LOW Colder Associates Page 2 of 2



March 1996 943-2848

RISING HEAD TEST PZ-107-SS

WELL NO. PZ-107-SS

DAY

1
1

1

1
1
1

1

1
1
1

1
1

1

1
1

1
1
1

1

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

WATER TABLE
SATURATED THICKNESS
TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

HR-MIN

1143
1144

1145
1150
1155
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1300
1325

STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

DEPTH TO
WATER

SEC (FEET)

0 37.7
0 37.68
0 37.65

0 37.51
0 37.37
0 37.26
0 37.15
0 37.05
0 36.9
0 36.79

0 36.7
0 36.59
0 36.49

0 36.37
0 36.29
0 36.17
0 36.09
0 35.98
0 35.52

7/15/95
30.26

2
6

91.0
105.0
170

74.74
3.69
14

N

7.44

N

ELAPSED
TIME

(MIN)

0.0

1.0

2.0

7.0
12.0
17.0
22.0
27.0
32.0
37.0
42.0
47.0
52.0
57.0
62.0
67.0
72.0
77.0

102.0

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

HEAD

(FEET)

7.44
7.42
7.39

7.25
7.11
7.00
6.89

6.79
6.64
6.53

6.44
6.33
6.23

6.11
6.03

5.91
5.83
5.72
5.26

HEAD
RATIO

1.00
1.00
0.99
0.97
0.96
0.94
0.93

0.91
0.89
0.88

0.87
0.85
0.84

0.82
0.81

0.79
0.78
0.77
0.71
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-107-SS

2L.
30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Lg = length of screened interval (feet)
t = time (seconds)
ht = head at time t (feet)

INPUT

L°.
t1 (min)
t2 (min)

hi/h0

PARAMETERS RESULTS
0.08
0.25
14 K= 1.6

= 0 K= 4.«
100

= 1.00
= 0.72

3E-06 cm/sec
53E-03 ft/day

.0

TO

CO
0)

0.1
0.0 20.0 40.0 60.0 80.0 100.0

Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/15/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ107SS.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-107-SS

K=
2L

where:
rc = casing radius (feet);

Rg = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

ln(R

rc =
rw =
Le =
,/rw)
Vo =
Yt =
t =

0.08
0.25
14 K= 1.

3.31 K= 3
7.59
4.89
120.4

19E-06 cm/sec
.37E-03 ft/day

10.00

1
n
0)

1.00
0.0 20.0 40.0 60.0

Time (min)
80.0 100.0 120.0

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/15/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ107SS.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-108-SS

WELL NO. PZ-108-SS

DAY

1
1
1
1
1
1
1
1
1
1
1
1

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

HR-MIN SEC (FEET)

927 30 90.78
928 30 90.74
929 30 90.71
930 30 90.69
935 30 90.66
940 30 90.61
945 30 90.58
955 30 90.54

1034 0 90.43
1243 30 89.94
1332 30 89.89
1449 0 89.8

7/21/95
87.11 FEET(btoc)

2 INCHES
6 INCHES

132.1 FEET(btoc)
146.0 FEET(btoc)
110 FEET

58.89 FEET
3.69 INCHES
13.9 FEET

N

3.67 FEET
N

ELAPSED HEAD
TIME

(MIN) (FEET)

0.0 3.67
1.0 3.63
2.0 3.60

3.0 3.58
8.0 3.55

13.0 3.50
18.0 3.47

28.0 3.43
66.5 3.32

196.0 2.83

245.0 2.78
321.5 2.69

HEAD
RATIO

1.00
0.99
0.98
0.98
0.97
0.95
0.95
0.93
0.90
0.77
0.76
0.73

File:PZ108SS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-108-SS

30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Le = length of screened interval (feet)
t = time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS RESULTS

rc =
Ra =
Le =

ti(min) =
t2(min) =
/!,//»„ =

h2/h0 =

0.08
0.25
13.9 K= 6.3

0 K= 1.1
500
1.00
0.54

4E-07 cm/sec
iOE-03 ft/day

COcr
•D
CO
0>
I

0.1

0.01
0.0 100.0 200.0 300.0

Time (min)
400.0 500.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ108SS.XLS/HVORSLEV Golder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-108-SS

r.'ftife
K =

2L. t y,

where:
rc = casing radius (feet);
Re = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

rc

rw

Le

ln(R,/r

Vo
yt

t

=
=
=

w)

=

=

=

0.08
0.25
13.9 K= 4
3.27 K= 1
3.70
1.91

500.0

33E-07 cm/sec
.23E-03 ft/day

10.00

<D
£
^.00
(0
0)

0.10
0.0 100.0 200.0 300.0

Time (min)
400.0 500.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ108SS.XLS/BOUWER Golder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-109-SS

WELL NO. PZ-109-SS

DAY

1
1
1
1
1
1
1
1
1
1
1
1

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

HR-MIN SEC (FEET)

850 0 87.76
851 0 87.74
852 0 87.73
853 0 87.72
858 0 87.69
903 0 87.68
910 30 87.67

1001 30 87.6
1029 30 87.58
1254 30 87.4
1328 0 87.39
1454 30 87.38

7/21/95
84.41 FEET (btoc)

2 INCHES
6 INCHES

123.0 FEET (btoc)
137.4 FEET (btoc)
110 FEET

52.99 FEET
3.69 INCHES
14.4 FEET
N

3.35 FEET
N

ELAPSED HEAD
TIME

(MIN) (FEET)

0.0 3.35
1.0 3.33
2.0 3.32

3.0 3.31
8.0 3.28

13.0 3.27
20.5 3.26
71.5 3.19
99.5 3.17

244.5 2.99

278.0 2.98
s 364.5 2.97

HEAD
RATIO

1.00
0.99
0.99
0.99
0.98
0.98
0^97
0.95
0.95
0.89
0.89
0.89

Rle:P2109SS.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-109-SS

K - ' In •K-2rlnir

where: re = casing radius (feet)
Ra = filter pack radius (feet)
Le = length of screened interval (feet)
t = time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS
rc = 0.08
R. = 0.25
L.=

ti (min) =
tj (min) =

hf/hg =

h2/h0 =

14.4
0

500
1.00
0.83

RESULTS

K= 1.83E-07 cm/sec
K= 5.19E-04 ft/day

CDir
T3
(0
0)

0.1
0.0 100.0 200.0 300.0 400.0 500.0

Time (min)

Project Name: LAIDUWV / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 07/21/95

Analysis By. DSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ109SS.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-109-SS

K-
2L. t y,

where:
rc = casing radius (feet);
RB = effective radius (feet);
Lg - length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

rc

rw

L.
ln(Re/r

Vo
yt
t

a

=

=

J
=

s

=

0.08
0.25
14.4 K= 8
3.24 K= 2
3.24
2.82
500.0

67E-08 cm/sec
.46E-04 ft/day

10.00

I

?
£
±"1.00
T3

1

mo a — fi =-= — „ . .

0.0 100.0 200.0 300.0 400.0 500.0

Time (min)

Project Name: LMDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/21/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ109SS.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-110-SS

WELL NO. PZ-110-SS

DATE

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

6/21/95

85.75
2
6

98.6
113.6
180

27.85

3.69
15
N

2.77

N

ELAPSED

TIME

FEET (btoc)

INCHES

INCHES
FEET (btoc)
FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

HEAD HEAD

RATIO

DAY HR-MIN SEC (FEET) (MIN) (FEET)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1229
1230
1231
1236
1241
1246
1251
1256
1301
1306
1311
1316
1321
1326
1331
1336
1341
1346
1351
1356
1401
1406
1411
1416
1421

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

88.52

88.5
88.49

88.4
88.36

88.34

88.3
88.27

88.22

88.18
88.14
88.1
88.08

88.03

88
87.96

87.91
87.88

87.84

87.82

87.79

87.73

87.71
87.69

87.64

0.0
1.0
2.0
7.0
12.0
17.0
22.0
27.0
32.0
37.0
42.0
47.0
52.0
57.0
62.0
67.0
72.0
77.0
82.0
87.0
92.0
97.0
102.0
107.0
112.0

2.77
2.75
2.74
2.65
2.61
2.59
2.55
2.52
2.47
2.43
2.39
2.35
2.33
2.28
2.25
2.21
2.16
2.13
2.09
2.07
2.04
1.98
1.96
1.94
1.89

1.00
0.99
0.99
0.96
0.94
0.94
0.92
0.91
0.89
0.88
0.86
0.85
0.84
0.82
0.81
0.80
0.78
0.77
0.75
0.75
0.74
0.71
0.71
0.70
0.68

File:PZ110SSR.XLS\DATA Colder Associates Page 1 of 4



March 1996 943-2848

DEPTH TO
WATER

ELAPSED
TIME

HEAD HEAD

RATIO

DAY HR-MIN SEC (FEET) (MIN) (FEET)

1
1
1
1
1
1
1
1
1
1
1

1426
1431
1436

1550

1618

1623
1628
1633
1638
1643
1648

0
0
0
0
30
30
30
30
30
30
30

87.61
87.57
87.53
87.46
86.75
86.74
86.69
86.66
86.61
86.57
86.52

117.0
122.0
127.0
201.0
229.5
234.5
239.5
244.5
249.5
254.5
259.5

1.86
1.82
1.78
1.71
1.00
0.99
0.94
0.91
0.86
0.82
0.77

0.67
0.66
0.64
0.62
0.36
0.36
0.34
0.33
0.31
0.30
0.28

File:PZ110SSR.XLS\DATA Colder Associates Page 2 of 4



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-110-SS

30.40

where: rc = casing radius (feet)

Re = filter pack radius (feet)
LB = length of screened interval (feet)
t = time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS
rc = 0.08

R, = 0.25

t j (min) =
h,/h0 =
h,/h0 =

15
0

500
1.00
0.19

RESULTS

K= 1.57E-06 cm/sec
K= 4.46E-03 ft/day

o

*GC.

a)

0.1

0.01
0.0 100.0 200.0 300.0

Time (min)
400.0 500.0

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 06/21/95

Analysis By: DSL

Checked By: CVK
Analysis Date: 10/11/95

File:PZ110SSR.XLS/HVORSLEV Colder Associates Page 3 of 4



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-110-SS

K-
2L. t y,

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
re = 0.08
rw = 0.25

ln(R./rJ

t =

15
2.91
2.69
0.58

500.0

RESULTS

K= 8.91E-07 cm/sec
K= 2.52E-03 ft/day

10.00

ri.oo

0.10
0.0 100.0 200.0 300.0

Time (min)
400.0 soo.o

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 06/21/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95

File-.PZ110SSR.XLS/BOUWER Colder Associates Page 4 of 4



March 1996 943-2848

RISING HEAD TEST PZ-111-SD

WELL NO. PZ-111-SD

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

7/24/95
37.68

2
6

197.0
212.3
180

174.62
3.69
15.3
N

3.88
N

ELAPSED
TIME

FEET (btoc)

INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET
INCHES
FEET

FEET

HEAD HEAD
RATIO

DAY HR-MIN SEC (FEET) (MIN) (FEET)

1
1
1
1
1
1
1
1
2
2
2
2
3
3
4
4

1324
1325
1327
1330
1335
1340
1350
1440
711
1146
1527
1744
1014
1619
709
1349

30
30
0
0
0
0
0
0
0
0
0
0
0
0
0
0

41.56
41.54
41.53
41.53
41.51
41.5
41.49
41.48
40.88
40.63
40.53
40.45
39.88
39.67
39.19
38.96

0.0
1.0
2.5
5.5
10.5
15.5
25.5
75.5

1066.5
1341.5

1562.5
1699.5
2689.5
3054.5
3944.5

4344.5

3.88
3.86
3.85
3.85
3.83
3.82
3.81
3.80
3.20
2.95
2.85
2.77
2.20
1.99
1.51
1.28

1.00
0.99
0.99
0.99
0.99
0.98
0.98
0.98
0.82
0.76
0.73
0.71
0.57
0.51
0.39
0.33

File:PZ111SD.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-111 -SD

30.48

where: rc = casing radius (feet)

Re = filter pack radius (feet)

Le = length of screened interval (feet)
f = time (seconds)
h, = head at timer (feet)

INPUT PARAMETERS
rc = 0.08

Re = 0.25

*-e =

1 1 (min) =
t2 (min) =

h1/h0 =
h2/h0 =

15.3
0

5000
1.00
0.35

RESULTS

K= 1.00E-07 cm/sec
K= 2.85E-04 ft/day

a.

o>
I

0.1

0.01
0.0 1000.0 2000.0 3000.0

Time (min)
4000.0 5000.0 :

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/24/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:PZ111 SD.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-111-SD

2L. ' y.

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.25
Le =

ln(Re/rw)

Vo =
y« =
t =

15.3
4.01
3.89
1.35

5000.0

RESULTS

K= 6.78E-08 cm/sec
K= 1.92E-04 ft/day

10.00

1.00

0.10
0.0 1000.0 2000.0 3000.0

Time (min)
4000.0 sooo.o

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/24/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ111 SD.XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

DAY

RISING HEAD TEST PZ-111-KS
WELL NO PZ-111-KS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

BOTTOM OF AQUIFER
SATURATED THICKNESS
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

7/24/95
18.89

2
6

353.1
370.5
500

351.6
3.69
17.4

N
3.51

N

ELAPSED

TIME

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET (btoc)
FEET
INCHES
FEET

FEET

HEAD

HR-MIN SEC (FEET) (SEC) (FEET)

HEAD

RATIO

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1236
1237
1238
1238
1239
1240
1241 „
1242
1243
1244
1245
1250
1255
1300
1305
1310
1315
1320
1328
1331

30
30
0
30
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

22.4
22.19
22.08
21.98
21.88
21.68
21.53
21.36
21.21
21.09
20.96
20.42
20.02
19.74
19.53
19.37
19.24
19.17
19.07
19.05

0.0
60.0
90.0
120.0
150.0
210.0
270.0
330.0
390.0
450.0
510.0
810.0
1110.0
1410.0
1710.0
2010.0
2310.0
2610.0
3090.0
3270.0

3.51
3.30
3.19
3.09
2.99
2.79
2.64
2.47
2.32
2.20
2.07
1.53
1.13
0.85
0.64
0.48
0.35
0.28
0.18
0.16

1.00
0.94
0.91
0.88
0.85
0.79
0.75
0.70
0.66
0.63
0.59
0.44
0.32
0.24
0.18
0.14
0.10
0.08
0.05
0.05

FILE:PZ111KS.XLS\DATA Colder Associates Page 1 of 2



March 1996 943-2848

COOPER-PAPADOPULOS SLUG TEST ANALYSIS
RISING HEAD TEST PZ-111-KS

tb
and

where:

rc = casing radius (feet)

/"ew = effective radius of screen (feet)
t = time (seconds)
K = Hydraulic conductivity (ft/sec)

S = Storativity (dim)

h, = Head at time t (feet)
b = Aquifer thickness (feet)

INPUT PARAMETERS
rc = 0.08

rw = 0.25
t =
a =
B =
b =

157.8
1

1E-09
351.61

K-
K=
S =

RESULTS

3.82E-06 cm/sec
0.011 ft/day
1.11E-10

1 T-

1.0 10.0 100.0

Time (sec)
1000.0 10000.0 100000.0

Project Name: LAIDLAW / OU2 RIFS / MO
Project No.: 943-2848

Test Date: 07/24/95

Analysis By. DSL

Checked By: CVK

Analysis Date: 10/11/95

File:PZ111KS.XLS/COOPER LOW Colder Associates Page 2 of 2



March 1996 943-2848

FALLING HEAD TEST PZ-112-AS-FH1
WELL NO. PZ-112-AS-FH1

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

IER TIME TRANSDUCER
TR1

7/25/95
10.19
24.79

2
8.25
28.5
37.9
100
13.11
4.82

9.4

N

2.37

N

ELAPSED
TIME

FEET H2O

FEET (btoc)

INCHES
INCHES

FEET (btoc)
FEET (btoc)

FEET

FEET
INCHES

FEET

FEET

DEPTH TO

WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

12.563
12.297
12.132
11.973
11.829
1 1 .698
11.577
1 1 .469
11.366
11.273
11.189
11.111
11.04
10.973
10.913
10.858
10.807
10.76
10.718
10.679
10.643
10.61
10.58
10.55
10.527
10.501
10.48

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43

22.42
22.68
22.85
23.01
23.15
23.28
23.40
23.51
23.61
23.71
23.79
23.87
23.94
24.01
24.07
24.12
24.17
24.22
24.26
24.30
24.34
24.37
24.40
24.43
24.45
24.48
24.50

2.37
2.11
1.94
1.78
1.64
1.51
1.39
1.28
1.18
1.08
1.00
0.92
0.85
0.78
0.72
0.67
0.62
0.57
0.53
0.49
0.45
0.42
0.39
0.36
0.34
0.31
0.29

1.00
0.89
0.82
0.75
0.69
0.64
0.58
0.54
0.50
0.46
0.42
0.39
0.36
0.33
0.30
0.28
0.26
0.24
0.22
0.21
0.19
0.18
0.16
0.15
0.14
0.13
0.12
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETH20) (WIN) (FEET) (FEET)

HEAD
RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
930
931
931
931

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2

10.459
10.437
10.419
10.405
10.391
10.376
10.363
10.354
10.341
10.332
10.323
10.316
10.305
10.301
10.292
10.29
10.281
10.277
10.272
10.266
10.264
10.258
10.255
10.252
10.247
10.245
10.243
10.24
10.236
10.237
10.234

0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95

24.52
24.54
24.56
24.58
24.59
24.60
24.62
24.63
24.64
24.65
24.66
24.66
24.68
24.68
24.69
24.69
24.70
24.70
24.71
24.71
24.72
24.72
24.73
24.73
24.73
24.74
24.74
24.74
24.74
24.74
24.75

0.27
0.25
0.23
0.22
0.20
0.19
0.17
0.16
0.15
0.14
0.13
0.13
0.12
0.11
0.10
0.10
0.09
0.09
0.08
0.08
0.07
0.07
0.07
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04

0.11
0.10
0.10
0.09
0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-112-AS-FH1

R.

In

30.48

where: rc = casing radius (feet);

Ra= filter pack radius (feet);

Le = length of screened interval (feet);
t = time (seconds); and,
/), = head at time t (feet).

INPUT PARAMETERS , RESULTS

rc

Re

Le

t1 (min)
t2 (min)

/i,/fio
h,/h0

= 0.08
= 0.34
= 9.4 K= 2.£
= 0 K= 8.4
= 0.95
= 0.98
= 0.01

19E-03 cm/sec
9E+oo ft/day

1.00

o••s
•o
OJ
0)

0.10

n m
\^

^\

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/25/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File: 112ASFH1 J(LS\HVORSLEV Colder Associates Page 3 of 4



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-112-AS-FH1

K =
2L. t y,

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.34

L.=
ln(R,/rw)

Yo =
Vt =

9.4
1.91
2.24
0.02
1.00

RESULTS

K= 1.69E-03 cm/sec
K= 4.78E+00 ft/day

10.00

0.01
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/25/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:112ASFH1J<LS\BOUWER Colder Associates Page 4 of 4



March 1996 943-2848

RISING HEAD TEST PZ-112-AS-RH1
WELL NO. PZ-112-AS-RH1

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

iER TIME TRANSDUCER
TR1

7/25/95
10.19
24.79

2
8.25
28.5
37.9
100

13.11

4.82
9.4

N

2.11

N

ELAPSED

TIME

FEET H2O

FEET (btoc)
INCHES

INCHES

FEET (btoc)
FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

206
206
206
206 .
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

8.0808
8.3167
8.4263
8.5257
8.6166
8.6893
8.777
8.8401
8.9063
8.9705
9.0322
9.0879
9.1451
9.1968
9.2457
9.2924
9.331
9.3731
9.4275
9.464
9.4971
9.5336
9.5627
9.5944
9.6222
9.6506
9.677

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43

26.90
26.66
26.55
26.45
26.36
26.29
26.20
26.14
26.07
26.01
25.95
25.89
25.83
25.78
25.73
25.69
25.65
25.61
25.55
25.52
25.48
25.45
25.42
25.39
25.36
25.33
25.30

2.11
1.87
1.76
1.66
1.57
1.50
1.41
1.35
1.28
1.22
1.16
1.10
1.04
0.99
0.94
0.90
0.86
0.82
0.76
0.73
0.69
0.66
0.63
0.60
0.57
0.54
0.51

1.00
0.89
0.84
0.79
0.75
0.71
0.67
0.64
0.61
0.58
0.55
0.52
0.50
0.47
0.45
0.43
0.41
0.39
0.36
0.34
0.33
0.31
0.30
0.28
0.27
0.26
0.24
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETH20) (MIN) (FEET) (FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
927
928
928 .
928
928
928
928
928
928
928
928
928
928
928
928
928

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14

9.702
9.7254
9.7484
9.7687
9.7907
9.8072
9.8284
9.8434
9.8597
9.8793
9.8906
9.9077
9.9219
9.9343
9.9423
9.9571
9.9673
9.9784
9.9858
9.9954
10.01
10.015
10.024
10.031
10.037
10.048
10.052
10.062
10.065
10.074
10.078
10.084
10.089
10.094
10.098
10.101
10.109
10.112
10.116
10.119
10.122
10.127
10.126
10.136
10.136

0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12
1.13
1.15
1.17
1.18

25.28
25.25
25.23
25.21
25.19
25.17
25.15
25.14
25.12
25.10
25.09
25.07
25.06
25.05
25.04
25.02
25.01
25.00
24.99
24.98
24.97
24.97
24.96

. 24.95
24.94
24.93
24.93
24.92
24.92
24.91
24.90
24.90
24.89
24.89
24.88
24.88
24.87
24.87
24.86
24.86
24.86
24.85
24.85
24.84
24.84

0.49
0.46
0.44
0.42
0.40
0.38
0.36
0.35
0.33
0.31
0.30
0.28
0.27
0.26
0.25
0.23
0.22
0.21
0.20
0.19
0.18
0.17
0.17
0.16
0.15
0.14
0.14
0.13
0.13
0.12
0.11
0.11
0.10
0.10
0.09
0.09
0.08
0.08
0.07
0.07
0.07
0.06
0.06
0.05
0.05

0.23
0.22
0.21
0.20
0.19
0.18
0.17
0.16
0.16
0.15
0.14
0.13
0.13
0.12
0.12
0.11
0.11
0.10
0.10
0.09
0.09
0.08
0.08
0.08
0.07
0.07
0.07
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER

TR1

ELAPSED

TIME

DEPTH TO

WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305

206
206
206
206
206
206
206
206
206
206

928
928
928
928
928
928
928
928
928
928

15
16
17
18
19
20
21
22
23
24

10.138
10.141
10.147
10.155
10.157
10.154
10.152
10.164
10.163
10.166

1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35

24.84
24.84
24.83
24.83
24.82
24.83
24.83
24.82
24.82
24.81

0.05
0.05
0.04
0.04
0.03
0.04
0.04
0.03
0.03
0.02

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-112-AS-RH1

30.48

where: rc = casing radius (feet);
Ra = equivalent radius (feet);
Lg = length of screened interval (feet);
t = time (seconds); and,
/?, = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

R, = 0.34

t , (min) =
tt (min) =

ht//io =
h2/h0 =

9.4
0

1.40
0.90
0.01

RESULTS

K= 1.86E-03 cm/sec
K= 5.28E+00 ft/day

1.00

0.10

0.01
0.00 0.20 0.40 0.60 0.80

Time (min)
1.00 1.20 1.40

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 07/25/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:112ASRH1.XLS/HVORSLEV Golder Associates Page 4 of 5



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-112-AS-RH1

K =
2L. y,

where:
rc = casing radius (feet);

R9 = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
yt = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
r* =
<-e =

ln(R,/rw)
Vo =
Vt =
t =

0.08
0.34
9.4
1.91
2.00
0.03
1.40

RESULTS

K= 1.09E-03 cm/sec
K= 3.08E+00 ft/day

10.00

1.00

T3
(O
(U

0.10

0.01

0.00 0.20 0.40 0.60 0.80

Time (min)
1.00 1.20 1.40

Project Name: LAIDLAW/OU-2 RIFS/MO
Project No.: 943-2848
Test Date: 07/25/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File: 112ASRH1 .XLS/BOUWER Colder Associates Page 5 of 5



March 1996 943-2848

FALLING HEAD TEST PZ-113-AS

WELL NO. PZ-113-AS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

7/25/95
9.9

26.27
2

8.25
26.5
41.5
80

15.23
4.82
15
N

0.98

N

ELAPSED

TIME

FEET H20

FEET (btoc)

INCHES

INCHES
FEET (btoc)

FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO

WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1447
1447
1447
1447
1447
1447
1447
1447
1447
1447
1447
1447
1447
1447
1447
1447
1447

2
3
4
5
6
7
8
10
11
12
13
15
16
17
18
19
20

10.881
10.804
10.62
10.323
10.174
10.027
9.856
9.8452
9.9191
9.8198
9.8705
9.906
9.9122
9.9082
9.9086
9.9071
9.9054

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.13
0.15
0.17
0.18
0.22
0.23
0.25
0.27
0.28
0.30

25.29
25.37
25.55
25.85
26.00
26.14
26.23
26.22
26.25
26.19
26.24
26.26
26.26
26.26
26.26
26.26
26.26

0.98
0.90
0.72
0.42
0.27
0.13
0.04
0.05
0.02
0.08
0.03
0.01
0.01
0.01
0.01
0.01
0.01

1.000
0.922
0.734
0.431
0.279
0.129
0.045
0.056
0.019
0.082
0.030
0.006
0.012
0.008
0.009
0.007
0.006

File:113ASFH1.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-AS

30.48

where: rc = casing radius (feet);
Rs = filter pack radius (feet);
La = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
f c = 0.08

R, = 0.34

ti (mm) =
t2 (min) =

/Jf/ri o =

15
0

0.38
1.00
0.00

RESULTS

K= 7.99E-03 cm/sec
K= 2.26E+01 ft/day

1.000

0.100

oc
•a
n
d>

0.010

0.001 -I
0.00 0.05 0.10 0.15 0.20 .,..0.25. . .0.30

Time (mm)
0.35 0.40 0.45 0.50

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/25/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:113ASFH1 .XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-AS

K =
2L. t yt

where:
rc = casing radius (feet);
Re = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc =
rw =
L.=

ln(R,/rw)

y0 =
Yt =
t =

0.08
0.34
15

2.35
0.98
0.00
0.38

RESULTS

K= 5.08E-03 cm/sec
K= 1.44E+01 ft/day

10.000

1.000 |

"53
£
-0.100
CD
0)

0.010 -

n nm

:=^Xi
*N__
~ \̂\

a

1

- - >V£ :

Q-

-0- - =

'H :̂:
a^ v^^

=r
-0 iz:^:rT- 3

"=< • •^v.
"̂ ^

v^

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

Time (min)

Project Name: LAIDUXW/OU-2 RIFS/MO

Project No.: 943-2848

Test Date: 07/25/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95

File: 113ASFH1 .XLS/BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-113-AS

WELL NO. PZ-113-AS

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL
SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

DATALOGGER

YEAR

1995

1995
1995
1995
1995
1995
1995
1995

DAY

206
206
206
206
206
206
206
206

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

TIME TRANSDUCER

TR1

HR-MIN SEC (FEET H2O)

1449 2 8.3689
1449 3 9.045
1449 4 9.4283
1449 5 9.6252
1449 6 9.732
1449 7 9.7835
1449 8 9.8142
1449 9 9.8263

7/25/95
9.9

26.27
2

8.25
26.5
41.5
80

15.23
4.82

15

N

153

Y

ELAPSED

TIME

(MIN)

0.00

0.02
0.03
0.05
0.07
0.08
0.10
0.12

FEET H2O

FEET (btoc)

INCHES
INCHES
FEET (btoc)

FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

DEPTH TO

WATER

(FEET)

27.80
27.13
26.74
26.54
26.44
26.39
26.36
26.34

HEAD

(FEET)

1.53
0.86
0.47
0.27
0.17
0.12
0.09
0.07

HEAD

RATIO

1.00
0.56
0.31
0.18
0.11
0.08
0.06
0.05

File:113ASRH1.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-113-AS

-2L.
30.48

where: rc = casing radius (feet);

Re = filter pack radius (feet);

Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
re = 0.08

R, = 0.34

Le =
ti (min) =
tt (min) =

h,/h0 =
h2/h0 =

15
0

0.15
1.00
0.01

RESULTS

K= 1.38E-02 cm/sec
K= 3.91 E+01 ft/day

1.00

rao:

I
0.10

0.01

0.00 0.05 0.10
Time (min)

0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/25/95

Analysis By: DSL

Checked By: CVK

Analysis Date: 10/11/95
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March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-113-AS

2L. t y,

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

10.00

1.00

T3
CO
0)

INPUT PARAMETERS
rc = 0.20
f w = 0.34

ln(Re/rw)

Yo =
Yt =
t =

15
2.35
1.41
0.01
0.15

RESULTS

K= 5.31 E-02 cm/sec
K= 1.51E+02 ft/day

0.10

0.01

0.00 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/25/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File.113ASRH1J<LS\BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-113-AD (TEST 1)
PZ-113-AD
(TEST1)WELL NO.

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

YEAR DAY HR-MIN

TR1

SEC (FEET H20)

7/25/95
15.28
26.33

2
10.25
90.7
110.3

85
83.97

5.86

19.6

N
1.37

N

ELAPSED

TIME

FEET H2O

FEET (bloc)

INCHES
INCHES

FEET (btoc)
FEET (btoc)
FEET

FEET

INCHES

FEET

FEET

DEPTH TO

WATER

(MIN) (FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
21
22
23
24
27
28
29
30

16.649
15.649
15.688
14.46
14.767
14.47
14.736
15.135
15.514
15.75
15.801
15.681
15.451
15.204
15.007
14.941
14.985
15.126
15.422
15.5

15.494
15.417
15.147
15.136
15.17
15.237

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.32
0.33
0.35
0.37
0.42
0.43
0.45
0.47

24.96
25.96
25.92
25.51
25.82
25.52
25.79
26.19
26.10
25.86
25.81
25.93
26.16
26.25
26.06
25.99
26.04
26.18
26'.19
26.11
26.12
26.19
26.20
26.19
26.22
26.29

1.37
0.37
0.41
0.82
0.51
0.81
0.54
0.15
0.23
0.47
0.52
0.40
0.17
0.08
0.27
0.34
0.30
0.15
0.14
0.22
0.21
0.14
0.13
0.14
0.11
0.04

1.00
0.27
0.30
0.60
0.37
0.59
0.40
0.11
0.17
0.34
0.38
0.29
0.12
0.06
0.20
0.25
0.22
0.11
0.10
0.16
0.16
0.10
0.10
0.11
0.08
0.03

File:113ADFH1 .XLSVDATA Colder Associates Page 1 of 4



March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H20) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404
1404

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

15.305
15.356
15.372
15.358
15.317
15.272
15.235
15.215
15.219
15.239
15.269
15.298
15.314
15.318
15.305
15.285

0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73

26.31
26.25
26.24
26.25
26.29
26.32
26.29
26.27
26.27
26.29
26.32
26.31
26.30
26.29
26.31
26.33

0.02
0.08
0.09
0.08
0.04
0.01
0.05
0.06
0.06
0.04
0.01
0.02
0.03
0.04
0.02
0.01

0.02
0.06
0.07
0.06
0.03
0.01
0.03
0.05
0.04
0.03
0.01
0.01
0.02
0.03
0.02
0.00
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-AD (TEST 1)

2L.
30.48

85

where: rc = casing radius (feet);

Re = filter pack radius (feet);

Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS RESULTS

TC

P.
L.

t1 (min)
t2 (min)

hi/h0

h2/h0

ss

=

=

=
=
=
=

0.08
0.43
19.6 K= 1.8

0 K= 5.1
0.84
0.85
0.01

1E-03 cm/sec
4E+00 ft/day

1.00 o

0.01

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
Time (min)

1.00

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 07/25/95

Analysis By: DSL

Checked By: CVK
Analysis Date: 10/11/95
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March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-AD (TEST 1)

K-
2L. t y,

85

where:
rc = casing radius (feet);

Re = effective radius (feet);

Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.43
Le = 19.6

ln(Ra/rw) 3.35
y0 = 0.95
y, = 0.01
t = 0.93

RESULTS

K= 1.49E-03 cm/sec
K= 4.24E+00 ft/day

10.00 -p c 1 m r-rrrq rmr: rn r i . .., n

1
1.00 •

0>

(0
0)

0.10

n m

I

r^ t̂̂ -
:::^5
•Dc>

~

h^_ n
^^aiv^*t

D

G '

"•̂ wPo-

3 D

ar - - ; -

•*̂ Da
o^~^~~.~n°-̂~q ^*^^-r->p

D

o

0.00 0.10 0.20 0.30 0.40

a
h^rr

•̂̂
0^

- -Q-

3n

"^aJ"^**<qy
" a

D

^^^^^

"^
«fc^

0.50 0.60 0.70 0.80 0.90 1.00

Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/25/95

Analysis By: DSL

Checked By: CVK
Analysis Date: 10/11/95
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March 1996 943-2848

FALLING HEAD TEST PZ-113-AD (TEST 2)
PZ-113-AD
(TEST 2)

WELL NO.

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

YEAR DAY HR-MIN

TR1

SEC (FEET H20)

7/25/95
15.28
26.33

2
10.25
90.7

110.3
80

83.97

5.86

19.6

N

1.20

N.

ELAPSED

TIME

FEET H2O

FEET (btoc)

INCHES
INCHES
FEET (btoc)
FEET (btoc)

FEET

FEET

INCHES
FEET

FEET

DEPTH TO

WATER

(MIN) (FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

16.477
16.289
15.788
15.155
14.646
14.418
14.524
14.877
15.313
15.668
15.832
15.777
15.553
15.25
14.993
14.86
14.884
15.032
15.241:

15.427
15.531
15.526
15.43
15.287
15.152
15.073

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42

25.13
25.32
25.82
26.21
25.70
25.47
25.57
25.93
26.30
25.94
25.78
25.83
26.06
26.30
26.04
25.91
25.93
26.08
26.29
26.18
26.08
26.08
26.18
26.32
26.20
26.12

1.20
1.01
0.51
0.13
0.63
0.86
0.76
0.40
0.03
0.39
0.55
0.50
0.27
0.03
0.29
0.42
0.40
0.25
0.04
0.15
0.25
0.25
0.15
0.01
0.13
0.21

1.00
0.84
0.42
0.10
0.53
0.72
0.63
0.34
0.03
0.32
0.46
0.42
0.23
0.03
0.24
0.35
0.33
0.21
0.03
0.12
0.21
0.21
0.13
0.01
0.11
0.17

File-.113ADFH2.XLS\DATA Colder Associates Page 1 of 4



March 1996 ^^ ^^ 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO HEAD HEAD

TR1 TIME WATER RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305 206 1407 31 15.065 0.43 26.12 0.22 0.18
305 206 1407 32 15.126 0.45 26.18 0.15 0.13
305 206 1407 33 15.226 0.47 26.28 0.05 0.05
305 206 1407 34 15.324 0.48 26.29 0.04 0.04
305 206 1407 35 15.379 0.50 26.23 0.10 0.08
305 206 1407 36 15.386 0.52 26.22 0.11 0.09
305 206 1407 37 15.346 0.53 26.26 0.07 0.06

File: 113AOFH2.XLS\OATA Colder Associates Page 2 of 4



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-AD (TEST 2)

30.40

where: rc = casing radius (feet);

Rg = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
ht = head at time t (feet).

INPUT PARAMETERS RESULTS

re

*e
L.

f, (min)
t2 (min)

h^ho
h3/hg

=
s

=
=5
s

s

=

0.08
0.43
19.6 K= 1.9

0 K= 5.3
0.50
1.00
0.06

OE-03 cm/sec
9E+oo ft/day

1.000

n>
(£.
•o
0)
0)

0.10

0.01
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

Project Name: LAIDUAW/ OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/25/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:113ADFH2.XLS/HVORSLEV Golder Associates Page 3 of 4



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-AD (TEST 2)

K =
2L. t y,

where:
rc = casing radius (feet);

Re = effective radius (feet);

L8 = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
r e = 0.08
r w = 0.43
Le = 19.6

ln(R,/rw) #N/A
y0 = 0.95
y, = 0.09
f= 0.50

RESULTS

K= #N/A cm/sec
K= #N/A ft/day
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D
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0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO Analysis By: DSL
Project No.: 943-2848 Checked By: CVK

Test Date: 07/25/95 Analysis Date: 10/11/95
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March 1996 943-2848

FALLING HEAD TEST PZ-113-SS

WELL NO. PZ-113-SS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

7/25/95
15.008
26.61

2
6

146.3
160.8
190

134.19
3.69
14.5

N

3.83

N

ELAPSED
TIME

FEET H2O

FEET (btoc)

INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO
WATER

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET)

HEAD

(FEET)

HEAD
RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1117
1117
1117
1117
1117
1117
1117
1117
1117
1117
1117
1117
1117
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118
1118

35
37
39
41
43
45
47
49
51
53
55
57
59
1
3
5
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42

18.834
18.248
18.23
18.226
18.225
18.226
18.228
18.224
18.223
18.224
18.225
18.224
18.224
18.223
18.224
18.224
18.223
18.222
18.223
18.223
18.224
18.222
18.222
18.222
18.221
18.222
18.221
18.219
18.221
18.22
18.221
18.219
18.218
18.219

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.55
0.58
0.62
0.65
0.68
0.72
0.75
0.78
0.82
0.85
0.88
0.92
0.95
0.98
1.02
1.05
1.08
1.12

22.78
23.37
23.39
23.39
23.39
23.39
23.39
23.39
23.40
23.39
23.39
23.39
23.39
23.40
23.39
23.39
23.40
23.40
23.40
23.40
23.39
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40

3.83
3.24
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.22
3.21
3.22
3.22
3.22
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21

1.00
0.85
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1118
1118
1118
1118
1118
1118
1118
1118
1119
1119
1119
1119
1119
1119
1120
1120
1120
1120
1120
1120
1121
1121
1121
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150

44
46
48
50
52
54
56
58
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

18.22
18.218
18.219
18.216
18.219
18.219
18.222
18.219
18.217
18.215
18.213
18.211
18.21
18.205
18.202
18.202
18.197
18.196
18.189
18.184
18.184
18.181
18.173
18.168
18.159
18.127
18.092
18.055
18.046
18.011
17.981
17.946
17.913
17.884
17.848
17.817
17.786
17.754
17.725
17.695
17.66
17.634
17.603
17.574
17.546
17.515
17.488
17.462
17.433
17.406
17.378
17.35
17.322

1.15
1.18
1.22
1.25
1.28
1.32
1.35
1.38
1.42
1.58
1.75
1.92
2.08
2.25
2.42
2.58
2.75
2.92
3.08
3.25
3.42
3.58
3.75
3.92
4.42
5.42
6.42
7.42
8.42
9.42
10.42
11.42
12.42
13.42
14.42
15.42
16.42
17.42
18.42
19.42
20.42
21.42
22.42
23.42
24.42
25.42
26.42
27.42
28.42
29.42
30.42
31.42
32.42

23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.40
23.41
23.41
23.41
23.41
23.42
23.42
23.42
23.42
23.43
23.43
23.43
23.44
23.45
23.45
23.46
23.49
23.53
23.56
23.57
23.61
23.64
23.67
23.71
23.73
23.77
23.80
23.83
23.86
23.89
23.92
23.96
23.98
24.02
24.04
24.07
24.10
24.13
24.16
24.19
24.21
24.24
24.27
24.30

3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.20
3.20
3.20
3.19
3.19
3.19
3.19
3.18
3.18
3.18
3.17
3.17
3.16
3.15
3.12
3.08
3.05
3.04
3.00
2.97
2.94
2.91
2.88
2.84
2.81
2.78
2.75
2.72
2.69
2.65
2.63
2.60
2.57
2.54
2.51
2.48
2.45
2.43
2.40
2.37
2.34
2.31

0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.83
0.82
0.82
0.81
0.80
0.79
0.78
0.78
0.77
0.76
0.75
0.74
0.73
0.73
0.72
0.71
0.70
0.69
0.69
0.68
0.67
0.66
0.66
0.65
0.64
0.63
0.63
0.62
0.61
0.60

File:P113SS2.XLS\DATA Colder Associates Page 2 of 6



March 1996 943-2845

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO
WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1151
1152
1153
1154
1155
1156
1157
1158
1159
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

17.298
17.273
17.244
17.217
17.194
17.168
17.144
17.123
17.099
17.074
17.052
17.031
17.008
16.987
16.965
16.943
16.922
16.898
16.879
16.86
16.841
16.82
16.8

16.781
16.764
16.745
16.726
16.709
16.691
16.672
16.654
16.634
16.617
16.599
16.584
16.569
16.551
16.537
16.517
16.504
16.487
16.47
16.453
16.437
16.425
16.411
16.397
16.38
16.367
16.352
16.338
16.325
16.313

33.42
34.42
35.42
36.42
37.42
38.42
39.42
40.42
41.42
42.42
43.42
44.42
45.42
46.42
47.42
48.42
49.42
50.42
51.42
52.42
53.42
54.42
55.42
56.42
57.42
58.42
59.42
60.42
61.42
62.42
63.42
64.42
65.42
66.42
67.42
68.42
69.42
70.42
71.42
72.42
73.42
74.42
75.42
76.42
77.42
78.42
79.42
80.42
81.42
82.42
83.42
84.42
85.42

24.32
24.35
24.37
24.40
24.42
24.45
24.47
24.50
24.52
24.54
24.57
24.59
24.61
24.63
24.65
24.68
24.70
24.72
24.74
24.76
24.78
24.80
24.82
24.84
24.85
24.87
24.89
24.91
24.93
24.95
24.96
24.98
25.00
25.02
25.03
25.05
25.07
25.08
25.10
25.11
25.13
25.15
25.17
25.18
25.19
25.21
25.22
25.24
25.25
25.27
25.28
25.29
25.31

2.29
2.27
2.24
2.21
2.19
2.16
2.14
2.12
2.09
2.07
2.04
2.02
2.00
1.98
1.96
1.94
1.91
1.89
1.87
1.85
1.83
1.81
1.79
1.77
1.76
1.74
1.72
1.70
1.68
1.66
1.65
1.63
1.61
1.59
1.58
1.56
1.54
1.53
1.51
1.50
1.48
1.46
1.45
1.43
1.42
1.40
1.39
1.37
1.36
1.34
1.33
1.32
1.31

0.60
0.59
0.58
0.58
0.57
0.56
0.56
0.55
0.55
0.54
0.53
0.53
0.52
0.52
0.51
0.51
0.50
0.49
0.49
0.48
0.48
0.47
0.47
0.46
0.46
0.45
0.45
0.44
0.44
0.43
0.43
0.42
0.42
0.42
0.41
0.41
0.40
0.40
0.39
0.39
0.39
0.38
0.38
0.37
0.37
0.37
0.36
0.36
0.36
0.35
0.35
0.34
0.34
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED
TR1 TIME

YEAR DAY HR-MIN SEC (FEET H2O) (MIN)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

16.298
16.285
16.27
16.257
16.246
16.234
16.222
16.206
16.193
16.179
16.166
16.152
16.137
16.129
16.117
16.106
16.095
16.083
16.071
16.06
16.051
16.036
16.028
16.02
16.007
15.995
15.983
15.975
15.964
15.955
15.946
15.936
15.925
15.917
15.905
15.896
15.886
15.878
15.87

86.42
87.42
88.42
89.42
90.42
91.42
92.42
93.42
94.42
95.42
96.42
97.42
98.42
99.42
100.42
101.42
102.42
103.42
104.42
105.42
106.42
107.42
108.42
109.42
110.42
111.42
112.42
113.42
114.42
115.42
116.42
117.42
118.42
119.42
120.42
121.42
122.42
123.42
124.42

25.32
25.33
25.35
25.36
25.37
25.38
25.40
25.41
25.43
25.44
25.45
25.47
25.48
25.49
25.50
25.51
25.52
25.54
25.55
25.56
25.57
25.58
25.59
25.60
25.61
25.62
25.64
25.64
25.65
25.66
25.67
25.68
25.69
25.70
25.71
25.72
25.73
25.74
25.75

1.29
1.28
1.26
1.25
1.24
1.23
1.21
1.20
1.19
1.17
1.16
1.14
1.13
1.12
1.11
1.10
1.09
1.08
1.06
1.05
1.04
1.03
1.02
1.01
1.00
0.99
0.98
0.97
0.96
0.95
0.94
0.93
0.92
0.91
0.90
0.89
0.88
0.87
0.86

0.34
0.33
0.33
0.33
0.32
0.32
0.32
0.31
0.31
0.31
0.30
0.30
0.30
0.29
0.29
0.29
0.28
0.28
0.28
0.27
0.27
0.27
0.27
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.25
0.24
0.24
0.24
0.23
0.23
0.23
0.23
0.23
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-SS

30.48

where: rc = casing radius (feet);
Ra = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
re = 0.08

Re = 0.25
L.=

ti (min) =
t2 (min) =

h1/h0 =
h2/h0 =

14.5
9.42

140.00
0.78
0.19

RESULTS

K= 5.24E-06 cm/sec
K= 1.49E-02 ft/day

1.000

re
o:
T3
CD
<O

0.10

0.01
0.00 20.00 40.00 60.00 80.00

Time (min)
100.00 120.00 140.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/25/95

Analysis By:
Checked By:

Analysis Date:

CVK
DSL

1/9/96

File:P113SS2.XLS/HVORSLEV Colder Associates Page 5 of 6



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-113-SS

K =
2L.

where:
rc = casing radius (feet);

Rg = effective radius (feet);

Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
re = 0.08
rw = 0.25
Lt = 14.5

ln(R,/rw) 3.80
3.16
0.72

RESULTS

Vo =
y,=

K= 4.86E-06 cm/sec
K= 1.38E-02 ft/day

140.00

10.00

1.00

0>

T3
n
0)

0.10

0.01
0.00 20.00 40.00 60.00 80.00

Time (min)
100.00 120.00 140.00

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/25/95

Analysis By:

Checked By:

Analysis Date:

CVK

DSL

1/9/96

File: P113SS2.XLS/BOUWER Colder Associates Page 6 of 6



March 1996 943-2848

FALLING HEAD TEST PZ-114-AS (TEST 1)
PZ-114-AS
(TEST 1)

WELL NO.

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

iER TIME TRANSDUCER
TR1

10.02

12.07

2
10.25
18.3
32.0
40
19.9
5.86
13.7

N
5.20
N

ELAPSED

TIME

FEET H2O

FEET (btoc)
INCHES

INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172
172

940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
940
941
941
941

16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
0
2
4

15.217
11.364
10.974
10.832
10.658
10.519
10.421
10.343
10.283
10.235
10.203
10.173
10.153
10.128
10.116
10.102
10.09
10.087
10.072
10.066
10.061
10.058
10.056
10.058
10.049

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53
0.57
0.60
0.63
0.67
0.70
0.73
0.77
0.80

6.87
10.73
11.12
11.26
11.43
11.57
11.67
11.75
11.81
11.86
11.89
11.92
11.94
11.96
11.97
11.99
12.00
12.00
12.02
12.02
12.03
12.03
12.03
12.03
12.04

5.20
1.34
0.95
0.81
0.64
0.50
0.40
0.32
0.26
0.22
0.18
0.15
0.13
0.11
0.10
0.08
0.07
0.07
0.05
0.05
0.04
0.04
0.04
0.04
0.03

1.000
0.259
0.184
0.156
0.123
0.096
0.077
0.062
0.051
0.041
0.035
0.029
0.026
0.021
0.018
0.016
0.013
0.013
0.010
0.009
0.008
0.007
0.007
0.007
0.006

File:114ASFH1JCLSVDATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-114-AS (TEST 1)

- -2L. P.
30.40

where: rc = casing radius (feet);

Rg = filter pack radius (feet);

Lg = length of screened interval (feet);
t = time (seconds); and,
ht = head at time t (feet).

INPUT PARAMETERS RESULTS
re = 0.08

/?, = 0.43

Le =
ti (min) =
t2 (min) =

hi/h0 =
hj/h0 =

13.7 K= 3.
0 K= 8.;

0.83
0.32
0.00

10E-03 cm/sec
'9E+00 ft/day

1.000Q.

0.100
o••sa:

TJraa>

0.010

0.001
0.00 0.10 0.20 0.30 0.40 0.50 0.60

Time (min)
0.70 0.80 0.90 1.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 06/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File-.114ASFH1 .XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-114-AS (TEST 1)

K-
2L. t y,

where:
re = casing radius (feet);
Rg = effective radius (feet);
La = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
yt = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
/•» =
Le =

fn(R./rJ
y0 =
Yt =
t =

0.08
0.43
13.7
2.14
1.58
0.01
0.82

RESULTS

K= 1.69E-03 cm/sec
K= 4.79E+00 ft/day

10.00

c

1.00

£
T3
CD
0)

0.10 -

A f\<\

5 -

^
r|Nuz

rt^L
J^V,-

\_
°Sw

^ST_
*̂1-|

^^*^sra -0 ~
^"^Jld

Q _
'i*vN>̂  C

"\
3 a Q "1

Ci

*̂ ^L
DO 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 06/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95
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March 1996 943-2848

FALLING HEAD TEST PZ-114-AS (TEST 2)
PZ-114-AS

WELL NO. (TEST 2)

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL
SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

iER TIME TRANSDUCER
TR1

6/21/95
10.02
12.07

2
10.25
18.3
32.0
40
19.9
5.86

13.7

N

5.07

N

ELAPSED

TIME

FEET H2O

FEET (btoc)

INCHES
INCHES

FEET (btoc)

FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

172
172
172
172
172
172
172
172
172
172
172
172

944
944
944
944
944
944
944
944
944
944
944
944

8
12
14
16
18
20
22
24
26
28
30
32

15.094
11.099
10.84
10.643
10.486
10.373
10.286
10.22
10.165
10.12
10.092
10.061

0.00
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40

7.00
10.99
11.25
11.45
11.60
11.72
11.80
11.87
11.93
11.97
12.00
12.03

5.07
1.08
0.82
0.62

1 0.47
0.35
0.27
0.20
0.15
0.10
0.07
0.04

1.000
0.213
0.162
0.123
0.092
0.070
0.052
0.039
0.029
0.020
0.014
0.008
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-114-AS (TEST 2)

2L.

. i ,/n|

30.48

where: rc = casing radius (feet);

Rg = filter pack radius (feet);

Lg = length of screened interval (feet);
f = time (seconds); and.
h, = head at time t (feet).

INPUT PARAMETERS RESULTS

re

«e

Le

t-, (min)
tj (min)

hi/ho
hj/hg

=
=
=
=

=
=
=

0.08
0.43
13.7 K= 4.E

0 K= 1.2
0.50
0.55
0.00

•4E-03 cm/sec
9E+01 ft/day

1.000Q.

0.100

••so:
•a
n
0)

0.010

0.001
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Time (min)
0.35 0.40 0.45 0.50

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 06/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

File:114ASFH2.XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-114-AS (TEST 2)

2L. t y,

where:
rc = casing radius (feet);
Re = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.43

ln(Re/rw)

Yo =
Yt -

13.7
2.14
2.57
0.02
0.50

RESULTS

K= 2.72E-03 cm/sec
K= 7.72E+00 ft/day

10.00

1.00

TO
0>

0.10

0.01
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Time (min)
0.35 0.40 0.45 0.50

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 06/21/95

Analysis By: DSL
Checked By: CVK

Analysis Date: 10/11/95

Fila:114ASFH2.XLS\BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-115-SS

WELL NO. PZ-115-SS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

IER TIME TRANSDUCER

TR1

6/22/95

14.99
25.14

2
6

72.7
86.7
170

61.56

3.69

14

N

3.72

N

I

ELAPSED

TIME

FEET H20

FEET (btoc)

INCHES

INCHES

FEET (btoc)

FEET (btoc)

FEET

FEET

INCHES

FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173

852
852
853
853
853
853
854
854
854
854
854
854
855
855
855
855
855
855
856
856
856
857
857
858
858
859
859

30
40
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
30
0
30
0
30
0
30

18.706
18.191
17.883
17.836
17.797
17.759
17.726
17.689
17.654
17.623
17.592
17.562
17.532
17.499
17.469
17.442
17.415
17.388
17.364
17.336
17.283
17.21
17.133
17.068
17.002
16.942
16.885

0.00
0.17
0.83
1.00
1.17
1.33
1.50
1.67
1.83
2.00
2.17
2.33
2.50
2.67
2.83
3.00
3.17
3.33
3.50
3.67
4.00
4.50
5.00
5.50
6.00
6.50
7.00

21.42
21.94
22.25
22.29
22.33
22.37
22.40
22.44
22.48
22.51
22.54
22.57
22.60
22.63
22.66
22.69
22.72
22.74
22.77
22.79
22.85
22.92
23.00
23.06
23.13
23.19
23.25

3.72
3.20
2.89
2.85
2.81
2.77
2.74
2.70
2.66
2.63
2.60
2.57
2.54
2.51
2.48
2.45
2.43
2.40
2.37
2.35
2.29
2.22
2.14
2.08
2.01
1.95
1.90

1.00
0.86
0.78
0.77
0.76
0.75
0.74
0.73
0.72
0.71
0.70
0.69
0.68
0.68
0.67
0.66
0.65
0.65
, 0.64
0.63
0.62
0.60
0.58
0.56
0.54
0.53
0.51
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER
TR1

YEAR DAY HR-MIN SEC (FEETH2O)

ELAPSED

TIME

(MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173
173

900
900
901
901
902
902
903
903
904
905
910
915
920
925
930
935
940
945
950
955
1000
1005
1010
1015
1020
1025
1030
1035
1040
1045
1050
1055
1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150
1155
1200

0
30
0
30
0
30
0
30
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

16.831
16.778
16.728
16.68
16.632
16.589
16.547
16.507
16.468
16.392
16.1
15.903
15.772
15.683
15.622
15.582
15.55
15.523
15.504
15.491
15.475
15.463
15.452
15.441
15.433
15.422
15.412
15.407
15.399
15.392
15.386
15.379
15.37
15.366
15.359
15.354
15.346
15.339
15.336
15.331
15.327
15.32
15.314
15.31
15.305

7.50
8.00
8.50
9.00
9.50
10.00
10.50
11.00
11.50
12.50
17.50
22.50
27.50
32.50
37.50
42.50
47.50
52.50
57.50
62.50
67.50
72.50
77.50
82.50
87.50
92.50
97.50
102.50
107.50
112.50
117.50
122.50
127.50
132.50
137.50
142.50
147.50
152.50
157.50
162.50
1 67̂ 50
172.50
177.50
182.50
187.50

23.30
23.35
23.40
23.45
23.50
23.54
23.58
23.62
23.66
23.74
24.03
24.23
24.36
24.45
24.51
24.55
24.58
24.61
24.63
24.64
24.66
24.67
24.68
24.69
24.70
24.71
24.72
24.72
24.73
24.74
24.74
24.75
24.76
24.76
24.77
24.78
24.78
24.79
24.79
24.80
24.80
24.81
24.82
24.82
24.83

1.84
1.79
1.74
1.69
1.64
1.60
1.56
1.52
1.48
1.40
1.11
0.91
0.78
0.69
0.63
0.59
0.56
0.53
0.51
0.50
0.48
0.47
0.46
0.45
0.44
0.43
0.42
0.42
0.41
0.40
0.40
0.39
0.38
0.38
0.37
0.36
0.36
0.35
0.35
0.34
0.34
0.33
0.32
0.32
0.31

0.50
0.48
0.47
0.45
0.44
0.43
0.42
0.41
0.40
0.38
0.30
0.25
0.21
0.19
0.17
0.16
0.15
0.14
0.14
0.13
0.13
0.13
0.12
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
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March 1996 ^^V ^^V 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO HEAD HEAD

TR1 TIME WATER RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995

173
173
173
173
173
173
173
173
173

1205
1210
1215
1220
1225
1230
1235
1240
1245

0
0
0
0
0
0
0
0
0

15.302
15.296
15.294
15.288
15.282
15.281
15.278
15.272
15.267

192.50
197.50
202.50
207.50
212.50
217.50
222.50
227.50
232.50

24.83
24.83
24.84
24.84
24.85
24.85
24.85
24.86
24.86

0.31
0.31
0.30
0.30
0.29
0.29
0.29
0.28
0.28

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-115-SS

30.48

where: rc = casing radius (feet);
Ra = filter pack radius (feet);
La = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

Re = 0.25
L. =

t1 (min) =
t2 (min) =

/!,//»„ =

h2/h0 =

14
1.17

78.30
0.78
0.01

RESULTS

K= 2.91E-05 cm/sec
K= 8.24E-02 ft/day

1.00 c
\

o
'«
^010•o "•'"
(0d>
I

n m

Tiis
%"""

Nn

\°°°
- - -V :

\:\

a°aOD

V

\

V

\

aaaaa °ooana-o-ocmaaoooQODiqjaoaaatoi

0.00 25.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00

Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 06/22/95

Analysis By: CVK

Checked By: DSL
Analysis Date: 1/10/96

File:P115SS2.XLS/HVORSLEV Colder Associates Page 4 of 5



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-115-SS

r'ln
K =

2L t y,

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 - initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
r e =
rw =
Le =

ln(Ra/rw)
y0 =

Vt ~
t =

0.08
0.25
14

3.38
2.84
0.01

99.20

RESULTS

K= 2.40E-05 cm/sec
K= 6.81 E-02 ft/day

10.00 -

*̂-LOO-
OJ
0)

O m

1

\̂
Y

Pn

\"*OB

--\~-

\

°°a-a-u

\

°D-Dnn^LO-DOQ
DT3DOD D D D D O DQaoo o-o-aan Q-Q

0.00 25.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00

Time (min)

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 06/22/95

Analysis By: CVK

Checked By: OSL

Analysis Date: 1/10/96

File: P115SS2.XLS/BOUWER Golder Associates Page 5 of 5



March 1996 943-2848

RISING HEAD TEST PZ-116-SS

WELL NO. PZ-116-SS

DAY

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

1

1

1

1

1

1

2
2
2
2
3
3
3
3

HR-MIN

1132
1135

1140
1145
1152
1440
702

1139
1520
1738
1122
1608
658

1342

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

SEC (FEET)

30 142.01
0 142
0 141.99
0 141.99

30 141.98
0 141.82
0 141.77

0 141.47
0 141.46
0 141.49
0 141.48

0 141.5
0 141.45
0 141.44

7/24/95
138.08

2
6

148.8
163.8

80
25.72

3.69
15

N

3.93
N

ELAPSED
TIME

(MIN)

0.0

2
7

12
20

187
1169
1446
1667
1805
2869
3155
2605

3009

.5

.5

.5

.0

.5

.5

.5

.5

.5

.5

.5

.5

.5

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET
INCHES
FEET

FEET

HEAD

(FEET)

3.93
3.92

3.91
3.91
3.90
3.74
3.69
3.39
3.38
3.41
3.40

3.42
3.37

3.36

HEAD
RATIO

1.00
1.00

0.99
0.99
0.99

0.95
0.94
0.86

0.86
0.87
0.87

0.87
0.86

0.85
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-116-SS

30.40

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Lg = length of screened interval (feet)
t = time (seconds)
ht = head at time t (feet)

INPUT PARAMETERS

re =
K* =
*-e =

ff (Vn/'/ĵ  =
f2 (min) =

ft ,//!„ =
/|2//J0 =

0.08
0.25
15
0

3500
1.00
0.81

RESULTS

K= 2.90E-08 cm/sec
K= 8.22E-05 ft/day

o
'•S

<u

0.1
0.0 500.0 1000.0 1500.0 2000.0

Time (min)
2500.0 3000.0 3500.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/24/95

Analysis By:
Checked By:

Analysis Date:

CVK

DSL

1/9/96

File:P116SS2.XLSVHVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-116-SS

2L. t y,

where:
rc = casing radius (feet);

Re = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

TC =

rw =
L,=

ln(Re/rw)

Xo =
/i =
t =

0.08
0.25
15

2.95
3.90
3.16

3500.0

RESULTS

K= 1.73E-08 cm/sec
K= 4.91 E-os ft/day

10.00 -, 1 1 1 1

I

aS
£
*"" 1 00 ••O lUU

(0
<U

> — o — — U LJ — g o — i3 Q

0.0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0

Time (min)

Project Name: IAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/24/95

Analysis By:

Checked By:

Analysis Date:

CVK

DSL

1/9/96

File:P116SS2.XLSVBOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-200-SS

WELL NO. PZ-200-SS

DAY

DATE

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

SATURATED OPEN INTERVAL LENGTH

f

1

1

1

1

1

1

1

1

1
1

1
1

1

1
1

1
1

1

1

1

1

1

1

1

1

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

HR-MIN SEC (FEET)

908 40 72.96
910 40 72.71
915 40 72.49
920 40 72.44
925 40 72.37
930 40 72.3
935 40 72.28
940 40 72.25
945 40 72.21
950 40 72.19
955 40 72.17
1000 40 72.15
1005 40 72.11
1010 40 72.08
1015 40 72.06
1020 40 72.03
1025 40 72
1030 40 71.97
1136 0 71.68
1253 30 71.41
1332 0 71.41
1337 0 71.41
1342 0 71.41
1509 0 71.27
1514 0 71.26

6/20/95
70.96 FEET (btoc)

2 INCHES
6 INCHES

9.5 FEET (btoc)

100.7 FEET (btoc)

170 FEET

29.76 FEET

3.69 INCHES

29.76 FEET

Y

2.00 FEET

Y

ELAPSED HEAD

TIME

(MIN) (FEET)

0.0 2.00

2.0 1.75

7.0 1.53

12.0 1.48

17.0 1.41

22.0 1.34
27.0 1.32
32.0 1.29
37.0 1.25
42.0 1.23

47.0 1.21
52.0 1.19
57.0 1.15
62.0 1.12
67.0 1.10
72.0 1.07
77.0 1.04
82.0 1.01

147.3 0.72
224.8 0.45
263.3 0.45
268.3 0.45
273.3 0.45
360.3 0.31
365.3 0.30

HEAD

RATIO

1.00

0.88

0.77

0.74

0.71

0.67

0.66

0.65

0.63
0.62

0.61

0.60

0.58

0.56
0.55

0.54

0.52

0.51

0.36

0.23

0.23

0.23

0.23

0.16

0.15
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-200-SS

2L. R.
30.48

where: rc = casing radius (feet)
Rg = filter pack radius (feet)
La = length of screened interval (feet)
t = time (seconds)
ht = head at time t (feet)

INPUT PARAMETERS

re =
R,=
Le =

f f (min) =
tj (min) =

h^ho =
h,/h0 =

0.08
0.25
29.76

0
400
0.79
0.09

RESULTS

K= 1.52E-06 cm/sec
K= 4.30E-03 ft/day

m
cc
•a
raa>

0.01
0.0 50.0 100.0 150.0 200.0 250.0

Time (min)
300.0 350.0 400.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 06/20/95

Analysis By: CVK
Checked By: DSL

Analysis Date: 1/10/96

File:P200SS2.XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-200-SS

K =
2L. t yt

where:
rc = casing radius (feet);

Rg = effective radius (feet);

Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

ln(R

rc =
rw =
L,=
,/rw)
Vo-
yt =
t =

0.15
0.25
29.76 K= 2.
3.18 K= 8
1.62
0.18
400.0

83E-06 cm/sec
.03E-03 ft/day

10.00

0)

'1.00
CD
CD

0.10
50.0 100.0 150.0 200.0 250.0

Time (min)
300.0 350.0 400.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 06/20/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/10/96

File:P200SS2.XLS\BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-201-SS

WELL NO. PZ-201-SS

DAY

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

1

1

1
1

1
1

1

1
1
1
1
1

1
1
1

1
1

1
1

1
1

1

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

HR-MIN SEC (FEET)

1115 0 26.83
1116 0 26.29
1116 30 26.18
1117 0 26.09
1117 30 26.01
1118 0 25.98
1119 30 25.91
1119 0 25.87
1120 30 25.82
1120 0 25.79
1121 30 25.75
1122 0 25.69
1122 30 25.67
1123 0 25.65
1123 30 25.63
1124 0 25.6
1124 30 25.59
1125 0 25.58
1125 30 25.56
1126 0 25.54
1126 30 25.51
1127 0 25.51

7/17/95
25.43

2
6

9.8
91.3
220

65.89
3.69

65.89
Y

1.40
Y

ELAPSED
TIME

(MIN)

0.0
1.0

1.5
2.0
2.5
3.0
4.5
4.0
5.5
5.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5

10.0
10.5
11.0
11.5
12.0

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET
INCHES
FEET

FEET

HEAD

(FEET)

1.40
0.86
0.75
0.66
0.58
0.55
0.48
0.44
0.39
0.36
0.32
0.26

0.24
0.22
0.20
0.17
0.16
0.15
0.13
0.11
0.08
0.08

HEAD

RATIO

1.00
0.61
0.54
0.47
0.41
0.39
0.34
0.31
0.28
0.26
0.23
0.19
0.17
0.16
0.14
0.12
0.11
0.11
0.09
0.08
0.06
0.06

File:P201SS2.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-201-SS

30.48

where: rc = casing radius (feet)

Re = filter pack radius (feet)

Le = length of screened interval (feet)
/ = time (seconds)
h, = head at time t (feet)

INPUT PARAMETERS
rc = 0.08

Re = 0.25

Le =

1 1 (min) =
t2 (min) =

hi/hg =
h2/h0 =

65.89
0
16

0.85
0.03

RESULTS

K= 3.26E-05 cm/sec
K= 9.25E-02 ft/day

0.01

8.0 10.0

Time (min)
12.0 14.0 16.0

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 07/17/95

Analysis By: CVK
Checked By: DSL

Analysis Date: 1/10/96

File:P201SS2.XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-201-SS

2L. t y,

where:
rc = casing radius (feet);
Rg = effective radius (feet);
La'= length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.15
rw = 0.25
Le = 65.89

ln(Re/rJ 3.88
y0 = 1.15
y, = 0.04
r= 16.0

RESULTS

K= 5.39E-05 cm/sec
K= 1.53E-01 ft/day

10.00

1.00

CO
01

0.10

0.01
6.0 8.0 10.0

Time (min)
12.0 14.0 16.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/17/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/10/96

File. P201 SS2.XLSVBOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-201A-SS
WELL NO. PZ-201A-SS

DAY

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

1
1

1
1

1

1

1

1

1
1

1

1

2

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

HR-MIN SEC (FEET)

1439 0 68.88
1440 0 68.87
1441 0 68.87

1446 0 68.8
1451 0 68.78

1456 0 68.77

1501 0 68.76

1506 0 68.75

1511 0 68.74
1516 0 68.72

1647 30 68.52

1816 0 68.62
654 0 68.11

7/17/95
65.46 FEET (bloc)

2 INCHES
6 INCHES

76.9 FEET (btoc)
91 .8 FEET (btoc)
180 FEET

26.34 FEET

3.69 INCHES

14.89 FEET
N

3.42 FEET
N

ELAPSED HEAD

TIME

(MIN) (FEET)

0.0 3.42
1.0 3.41
2.0 3.41
7.0 3.34

12.0 3.32
17.0 3.31
22.0 3.30
27.0 3.29
32.0 3.28
37.0 3.26

128.5 3.06
217.0 3.16
975.0 2.65

HEAD
RATIO

1.00
1.00
1.00
0.98
0.97
0.97
0.96
0.96
0.96
0.95
0.89
0.92
0.77
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-201A-SS

-
hi 30.48

where: rc = casing radius (feet)
Re = filter pack radius (feet)
Lg = length of screened interval (feet)
t = time (seconds)
ht = head at time t (feet)

INPUT PARAMETERS

rc =
R.=
Le =

1 1 (min) =
tj (min) =

h1/h0 =
ht/h0 =

0.08
0.25
14.89

0
1000
0.97
0.75

RESULTS

K= 1.27E-07 cm/sec
K= 3.60E-04 ft/day

raor
-aCD
0)

0.1

0.0 200.0 400.0 600.0

Time (min)
800.0 1000.0

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 07/17/95

Analysis By: CVK

Checked By: DSL
Analysis Date: 1/9/96

File.P201ASS2.XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-201A-SS

K.
2L. y,

where:
rc = casing radius (feet);

Ra = effective radius (feet);

Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
rw =
L, =

ln(Re/rw)
y0 =
y, =

t =

0.08
0.25
14.89
2.88
3.35
2.51

1000.0

RESULTS

K= 8.34E-08 cm/sec
K= 2.36E-04 ft/day

10.00

0)

CO
03

1.00
0.0 200.0 400.0 600.0

Time (min)
800.0 1000.0

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/17/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/9/96

File:P201ASS2.XLS\BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-202-SS
WELL NO. PZ-202-SS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL
SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME TRANSDUCER
TR1

7/19/95
14.968
36.3

2
6

40.2
92.2
210
55.9
3.69
52
N

0.53
N

ELAPSED
TIME

FEET H2O

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET
INCHES
FEET

FEET

DEPTH TO
WATER

HEAD HEAD
RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

1517
1517
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518

58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

15.503
15.454
15.296
15.212
15.153
15.107
15.067
15.054
15.026
15.02
15.023
15.015
15.003
14.997
15.01
15.008
14.994
15.008
15.007
15.009
15.005
15.006
15.004
14.991
15.003
15.005
14.991

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43

35.77
35.81
35.97
36.06
36.12
36.16
36.20
36.21
36.24
36.25
36.25
36.25
36.27
36.27
36.26
36.26
36.27
36.26
36.26
36.26
36.26
36.26
36.26
36.28
36.27
36.26
36.28

0.53
0.49
0.33
0.24
0.19
0.14
0.10
0.09
0.06
0.05
0.05
0.05
0.03
0.03
0.04
0.04
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.02
0.03
0.04
0.02

1.00
0.91
0.61
0.46
0.35
0.26
0.19
0.16
0.11
0.10
0.10
0.09
0.07
0.05
0.08
0.07
0.05
0.07
0.07
0.08
0.07
0.07
0.07
0.04
0.07
0.07
0.04
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD
TR1 TIME WATER

SEC (FEETH2O) (MIN) (FEET) (FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518
1518

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

15.001
14.996
15.003
15.005
14.989
15.003
15.003
15.003
15.003
14.989
15.002
15.005
14.989
14.988
14.999
15.001
15

14.989
14.989
14.987
14.988
14.999
15

14.988
14.987
14.999
14.999
15.003
15
15

14.989
15.002
14.998
15.001

0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00

36.27
36.27
36.27
36.26
36.28
36.27
36.27
36.27
36.27
36.28
36.27
36.26
36.28
36.28
36.27
36.27
36.27
36.28
36.28
36.28
36.28
36.27
36.27
36.28
36.28
36.27
36.27
36.27
36.27
36.27
36.28
36.27
36.27
36.27

0.03
0.03
0.03
0.04
0.02
0.03
0.03
0.03
0.03
0.02
0.03
0.04
0.02
0.02
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.03
0.03
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.02
0.03
0.03
0.03

0.06
0.05
0.07
0.07
0.04
0.07
0.07
0.07
0.07
0.04
0.06
0.07
0.04
0.04
0.06
0.06
0.06
0.04
0.04
0.04
0.04
0.06
0.06
0.04
0.04
0.06
0.06
0.07
0.06
0.06
0.04
0.06
0.06
0.06
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-202-SS

Tf-/nir-2L. R. 30.48

where: rc = casing radius (feet);

Re = filter pack radius (feet);

La = length of screened interval (feet);
t = time (seconds); and,
ht = head at time t (feet).

INPUT PARAMETERS RESULTS
rc = 0.08

t1

O ~

L. =
(min) =
(min) =

ht/ho =

0.25
52 K= 2.£
0 K= 8.3

0.29
1.07
0.01

I5E-03 cm/sec
TE+OO ft/day

1.00

0.01
0.00 0.20 0.40 0.60 0.80 1.00

Time (min)

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/19/95

Analysis By:
Checked By:

Analysis Date:

CVK

DSL
1/9/96

File:P202SS2.XLS/HVORSLEV Golder Associates Page 3 of 4



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-202-SS

if w ' ' l~'0

"' 2L. t'"y,

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Le = length of screened interval (feet);

INPUT PARAMETERS
rc = 0.08
rw = 0.25
L0= 52

ln(Re/rw) 4.35
y0 = 0.59
y, = 0.01
t= 0.25

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

RESULTS

K= 2.51 E-03 cm/sec
K= 7.11E+00 ft/day

1 00 -I 1

t

0>

£
35.10-V
tO
0>

n m

ro

\

. . . TI
\
-^-Q- -

A~

\

a oaTro i

'--=—-„-

\

°"a a° aaoa
tj

P n i!

I

D^O C

3 On QO n

)Q QQ DO i-iC

D

0.00 0.20 0.40 0.60 0.80

Time (min)

a

1.00

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/19/95

Analysis By: CVK
Checked By: DSL

Analysis Date: 1/9/96

File:P202SS2.XLS/BOUWER Colder Associates Page 4 of4



March 1996 943-2848

RISING HEAD TEST PZ-204-SS
WELL NO. PZ-204-SS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

DAY

1

1
1

1
1

1

1

1
1

1

1
1

1
1
1

1

1
1

1

1
1

1
1

1

1
1

1
1

1

1
1

HR-MIN

758
759
800
801
806
811
816
821
826
831
836
841
846
851
856
901
906
911
916
921
926
931
936
941
946
951
956
1001
1006
1011
1016

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

SEC (FEET)

30 28.39
30 28.38
30 28.37
30 28.37
30 28.29
30 28.21
30 28.15
30 28.07
30 28.05
30 28.01
30 27.99
30 27.95
30 27.89
30 27.88
30 27.85
30 27.83
30 27.8
30 27.78
30 27.77
30 27.75
30 27.73
30 27.72
30 27.7
30 27.68
30 27.66
30 27.63
30 27.61
30 27.58
30 27.58
30 27.58
30 27.57

6/23/95
27.35

2
6

11.1
92.9
170

65.55
3.69

65.55
Y

1.04

Y

ELAPSED

TIME

(MIN)

0.0

1.0

2.0
3.0
8.0

13.0
18.0
23.0
28.0
33.0
38.0
43.0
48.0
53.0
58.0
63.0
68.0
73.0
78.0
83.0
88.0
93.0
98.0

103.0
108.0
113.0
118.0
123.0
128.0
133.0
138.0

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

HEAD

(FEET)

1.04

1.03

1.02
1.02

0.94

0.86

0.80

0.72

0.70

0.66
0.64

0.60
0.54

0.53

0.50

0.48

0.45
0.43

0.42

0.40

0.38

0.37

0.35

0.33

0.31
0.28

0.26

0.23

0.23

0.23

0.22

HEAD
RATIO

1.00

0.99

0.98

0.98
0.90

0.83

0.77

0.69

0.67

0.63

0.62

0.58

0.52
0.51

0.48

0.46

0.43
0.41

0.40

0.38
0.37

0.36
0.34

0.32

0.30
0.27

0.25

0.22

0.22

0.22
0.21
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-204-SS

K = -/n s- 30.48

where: rc = casing radius (feet)

Re = filter pack radius (feet)

La = length of screened interval (feet)
t = time (seconds)
h, = head at time f (feet)

INPUT PARAMETERS RESULTS

rc

R.
i-e

t1 (min)
t2 (min)

hi /h0

hi/hg

=
=
~
=
=

=
=

0.08
0.25

65.55 K= 1.7
0 K= 4.S

150
0.98
0.17

6E-06 cm/sec
I8E-03 ft/day

25.0 50.0 75.0
Time (min)

100.0 125.0 150.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 06/23/95

Analysis By:

Checked By:

Analysis Date:

CVK

DSL

1/9/96

File:P204SSR2.XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-204-SS

r '/nl^t

K =
2L. y,

where:
rc = casing radius (feet);

Rg = effective radius (feet);

La = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
rc = 0.15
rw = 0.25

ln(R,/rw)

t =

65.55 K= 2
3.90 K= 7
1.00
0.19
150.0

78E-06 cm/sec
.88E-03 ft/day

10.00

1.00

0)

0.10

25.0 50.0 75.0

Time (min)
100.0 125.0 150.0

Project Name: LAIDLAW/OU-2 RIFS/MO
Project No.: 943-2848
Test Date: 06/23/95

Analysis By:
Checked By:

Analysis Date:

CVK
DSL

1/9/96
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March 1996 943-2848

RISING HEAD TEST PZ-204A-SS

WELL NO. PZ-204A-SS

DAY

DATE

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

1

1

1

1

1

1

1

1

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

HR-MIN SEC (FEET)

1156 0 70.73
1157 0 70.72

1202 0 70.67

1207 0 70.66

1212 0 70.65

1304 0 70.49
1333 0 70.4
1631 0 70.04

7/19/95
67.12 FEET(btoc)

2 INCHES
6 INCHES

76.0 FEET (btoc)

91.5 FEET (btoc)
140 FEET

24.38 FEET
3.69 INCHES
15.5 FEET
N

3.61 FEET

N

ELAPSED HEAD
TIME

(MIN) (FEET)

0.0 3.61
1.0 3.60
6.0 3.55

11.0 3.54
16.0 3.53
68.0 3.37
97.0 3.28

275.0 2.92

HEAD
RATIO

1.00
1.00
0.98
0.98
0.98
0.93
0.91
0.81

File.P204ASS2.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-204A-SS

-2L.

In
30.40

where: rc = casing radius (feet)
Re = filter pack radius (feet)
La = length of screened interval (feet)
t = time (seconds)
h, = head at time f (feet)

INPUT PARAMETERS

rc =
R* =
L.=

t, (min) =
tj (min) =

h^hg =
hf/hg =

0.08
0.25
15.5

0
300
0.99
0.79

RESULTS

K= 3.48E-07 cm/sec
K= 9.87E-04 ft/day

m
o:
•o
OI
0>

0.1
0.0 50.0 100.0 150.0

Time (min)
200.0 250.0 300.0

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/19/95

Analysis By:

Checked By:

Analysis Date:

CVK

DSL

1/9/96

File:P204ASS2.XLS\HVORSLEV Golder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-204A-SS

r'/nl
K =

2L. » y.

where:
rc = casing radius (feet);

Rg = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT
f

r
L

ln(Rg/

y
y

PARAMETERS RESULTS

c =

» =

a ~~

<"w)

0 =

, =

t =

0.08
0.25
15.5 K= 2
2.88 K= 6
3.60
2.82

300.0

26E-07 cm/sec
.42E-04 ft/day

10.00

a>

T3
CD
0)

1.00

0.0 50.0 100.0 150.0

Time (min)
200.0 250.0 300.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/19/95

Analysis By:

Checked By:

Analysis Date:

CVK
DSL

1/9/96

File:P2MASS2.XLS\BOUWER Colder Associates Paga 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-205-AS

WELL NO. PZ-205-AS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

iER TIME TRANSDUCER

TR1

7/25/95

14.92

26.71
2

8.25
36.2
50.7
30

23.99
4.82

14.5

N

2.60

N

ELAPSED

TIME

FEET H2O

FEET (btoc)
INCHES

INCHES
FEET (btoc)

FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

DEPTH TO

WATER

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

4
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

17.718
17.177
17.148
17.102
17.052
17.005
16.961
16.917
16.874
16.83
16.791
16.755
16.717
16.677
16.643
16.606
16.57
16.537
16.501
16.471
16.434
16.406
16.376
16.346
16.318
16.289
16.259

0.00
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45

23.91
24.45
24.48
24.53
24.58
24.63
24.67
24.71
24.76
24.80
24.84
24.88
24.91
24.95
24.99
25.02
25.06
25.09
25.13
25.16
25.20
25.22
25.25
25.28
25.31
25.34
25.37

2.80
2.26
2.23
2.18
2.13
2.09
2.04
2.00
1.95
1.91
1.87
1.84
1.80
1.76
1.72
1.69
1.65
1.62
1.58
1.55
1.51
1.49
1.46
1.43
1.40
1.37
1.34

1.00
0.81
0.80
0.78
0.76
0.75
0.73
0.71
0.70
0.68
0.67
0.66
0.64
0.63
0.62
0.60
0.59
0.58
0.57
0.55
0.54
0.53
0.52
0.51
0.50
0.49
0.48
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO
TR1 TIME WATER

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET)

HEAD

(FEET)

HEAD
RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206

' 206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

16.233
16.202
16.18
16.152
16.128
16.101
16.079
16.053
16.03
16.01
15.986
15.965
15.944
15.921
15.903
15.88
15.863
15.843
15.824
15.806
15.787
15.77
15.753
15.735
15.718
15.701
15.684
15.668
15.652
15.638
15.621
15.606
15.592
15.577
15.562
15.551
15.539
15.524
15.511
15.501
15.488
15.475
15.464
15.452
15.441

0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63

. 0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12
1.13
1.15
1.17
1.18
1.20

25.40
25.43
25.45
25.48
25.50
25.53
25.55
25.58
25.60
25.62
25.64
25.67
25.69
25.71
25.73
25.75
25.77
25.79
25.81
25.82
25.84
25.86
25.88
25.90
25.91
25.93
25.95
25.96
25.98
25.99
26.01
26.02
26.04
26.05
26.07
26.08
26.09
26.11
26.12
26.13
26.14
26.16
26.17
26.18
26.19

1.31
1.28
1.26
1.23
1.21
1.18
1.16
1.13
1.11
1.09
1.07
1.05
1.02
1.00
0.98
0.96
0.94
0.92
0.90
0.89
0.87
0.85
0.83
0.81
0.80
0.78
0.76
0.75
0.73
0.72
0.70
0.69
0.67
0.66
0.64
0.63
0.62
0.60
0.59
0.58
0.57
0.56
0.54
0.53
0.52

0.47
0.46
0.45
0.44
0.43
0.42
0.41
0.40
0.40
0.39
0.38
0.37
0.37
0.36
0.35
0.34
0.34
0.33
0.32
0.32
0.31
0.30
0.30
0.29
0.29
0.28
0.27
0.27
0.26
0.26
0.25
0.25
0.24
0.23
0.23
0.23
0.22
0.22
0.21
0.21
0.20
0.20
0.19
0.19
0.19
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER
TR1

ELAPSED

TIME

DEPTH TO

WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1601
1602
1602

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1

15.431
15.417
15.41
15.398
15.386
15.377
15.364
15.356
15.347
15.34
15.33
15.32

15.311
15.302
15.296
15.287
15.278
15.268
15.26
15.253
15.246
15.24
15.232
15.226
15.217
15.21
15.204
15.197
15.189
15.183
15.18

15.171
15.169
15.16
15.152
15.151
15.145
15.14
15.133
15.128
15.125
15.12

15.113
15.108
15.105

1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
.1.40
1.42
1.43
1.45
1.47
1.48
1.50
1.52
1.53
1.55
1.57
1.58
1.60
1.62
1.63
1.65
1.67
1.68
1.70
1.72
1.73
1.75
1.77
1.78
1.80
1.82
1.83
1.85
1.87
1.88
1.90
1.92
1.93
1.95

26.20
26.21
26.22
26.23
26.24
26.25
26.27
26.27
26.28
26.29
26.30
26.31
26.32
26.33
26.33
26.34
26.35
26.36
26.37
26.38
26.38
26.39
26.40
26.40
26.41
26.42
26.43
26.43
26.44
26.45
26.45
26.46
26.46
26.47
26.48
26.48
26.49
26.49
26.50
26.50
26.51
26.51
26.52
26.52
26.53

0.51
0.50
0.49
0.48
0.47
0.46
0.44
0.44
0.43
0.42
0.41
0.40
0.39
0.38
0.38
0.37
0.36
0.35
0.34
0.33
0.33
0.32
0.31
0.31
0.30
0.29
0.28
0.28
0.27
0.26
0.26
0.25
0.25
0.24
0.23
0.23
0.23
0.22
0.21
0.21
0.20
0.20
0.19
0.19
0.19

0.18
0.18
0.18
0.17
0.17
0.16
0.16
0.16
0.15
0.15
0.15
0.14
0.14
0.14
0.13
0.13
0.13
0.12
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETH2O) (MIN) (FEET) (FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

15.102
15.097
15.092
15.086
15.082
15.076
15.075
15.07
15.067
15.063
15.059
15.054
15.052
15.048
15.045
15.042
15.04
15.035
15.032
15.029
15.025
15.02
15.018
15.017
15.013
15.012
15.009
15.007
15.004
14.998
14.995
14.993
14.995
14.992
14.988
14.985
14.984
14.982
14.981
14.979
14.972
14.974
14.971
14.969
14.968

1.97
1.98
2.00
2.02
2.03
2.05
2.07
2.08
2.10
2.12
2.13
2.15
'2.17
2.18
2.20
2.22
2.23
2.25
2.27
2.28
2.30
2.32
2.33
2.35
2.37
2.38
2.40
2.42
2.43
2.45
2.47
2.48
2.50
2.52
2.53
2.55
2.57
2.58
2.60
2.62
2.63
2.65
2.67
2.68
2.70

26.53
26.53
26.54
26.54
26.55
26.55
26.56
26.56
26.56
26.57
26.57
26.58
26.58
26.58
26.59
26.59
26.59
26.60
26.60
26.60
26.61
26.61
26.61
26.61
26.62
26.62
26.62
26.62
26.63
26.63
26.64
26.64
26.64
26.64
26.64
26.65
26.65
26.65
26.65
26.65
26.66
26.66
26.66
26.66
26.66

0.18
0.18
0.17
0.17
0.16
0.16
0.16
0.15
0.15
0.14
0.14
0.13
0.13
0.13
0.13
0.12
0.12
0.12
0.11
0.11
0.11
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05

0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETH2O) (MIN) (FEET) (FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206
206

1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1602
1603
1603
1603
1603
1603
1603

47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5

14.966
14.965
14.962
14.96
14.957
14.954
14.956
14.951
14.951
14.953
14.95
14.945
14.943
14.943
14.945
14.942
14.94
14.939
14.938

2.72
2.73
2.75
2.77
2.78
2.80
2.82
2.83
2.85
2.87
2.88

. 2.90
2.92
2.93
2.95
2.97
2.98
3.00
3.02

26.66
26.67
26.67
26.67
26.67
26.68
26.67
26.68
26.68
26.68
26.68
26.69
26.69
26.69
26.69
26.69
26.69
26.69
26.69

0.05
0.05
0.04
0.04
0.04
0.03
0.04
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-205-AS

30.48

where: rc = casing radius (feet);

Re = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time f (feet).

INPUT PARAMETERS
rc = 0.08

Re = 0.34

L,=
ti (min) =
t2 (min) =

/Jt//70 =

ht/ha =

14.5
0

4.03
0.87
0.00

RESULTS

K= 6.03E-04 cm/sec
K= 1.71E+00 ft/day

1.00

0.10

tO
CT
T3
CO
0>

0.01

0.00

0.00 1.00 2.00
Time (min)

3.00 4.00

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/25/95

Analysis By:
Checked By:

Analysis Date:

CVK

DSL

1/9/96
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March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-205-AS

K =
2L. y,

where:
rc = casing radius (feet);
Re = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc -
rw =
L,=

ln(R,/rw)

Yo =
/( =
f =

0.08
0.34
14.5
2.70
2.40
0.01
3.97

RESULTS

K= 4.36E-04 cm/sec
K= 1.23E+00 ft/day

10.00

1.00

OJ
I

0.10

0.01
0.00 1.00 2.00

Time (min)
3.00 4.00

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/25/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/9/96
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March 1996 943-2848

FALLING HEAD TEST PZ-205-SS

WELL NO. PZ-205-SS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER
TR1

SEC (FEET H2O)

7/18/95
10.86
37.66

2
6

86.2
100.7
170

63.04

3.69

14.5
N

2.34

N

ELAPSED

TIME

FEET H2O

FEET (bloc)

INCHES

INCHES
FEET (bloc)
FEET (btoc)
FEET

FEET

INCHES

FEET

FEET

DEPTH TO

WATER

(MIN) (FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199

856
856
856
856
856
856
856
856
856
856
856
856
857
857
857
857
857
857
857
857
857
857
857
857
858
858
858

0
5
10
15
20
25
30
35
40
45
50
55
0
5
10
15
20
25
30
35
40
45
50
55
0
5
10

13.195
13.189
13.173
13.176
13.161
13.172
13.174
13.171
13.172
13.173
13.171
13.171
13.171
13.17
13.17
13.168
13.169
13.17
13.096
13.101
13.103
13.103
13.104
13.103
13.103
13.102
13.104

0.0
0.1
0.2
0.3
0.3
0.4
0.5
0.6
0.7
0.8
0.8
0.9
1.0
1.1
1.2
1.2
1.3
1.4
1.5
1.6
1.7
1.7
1.8
1.9
2.0
2.1
2.2

35.33
35.33
35.35
35.34
35.36
35.35
35.35
35.35
35.35
35.35
35.35
35.35
35.35
35.35
35.35
35.35
35.35
35.35
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42

2.34
2.33
2.31
2.32
2.30
2.31
2.31
2.31
2.31
2.31
2.31
2.31
2.31
2.31
2.31
2.31
2.31
2.31
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24

1.000
0.997
0.991
0.992
0.985
0.990
0.991
0.990
0.990
0.991
0.990
0.990
0.990
0.989
0.989
0.988
0.989
0.989
0.958
0.960
0.961
0.961
0.961
0.961
0.961
0.960
0.961
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETH20) (MIN) (FEET) (FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199

858
858
858
858
858
858
858
858
858
859
859
859
859
859
859
859
859
859
859
859
859
900
900
900
900
900
900
900
900
900
900
900
900
901
901
901
901
901
901
901
901
901
901
901
901

15
20
25
30
35
40
45
50
55
0
5
10
15
20
25
30
35
40
45
50
55
0
5
10
15
20
25
30
35
40
45
50
55
0
5
10
15
20
25
30
35
40
45
50
55

13.103
13.103
13.102
13.102
13.102
13.103
13.102
13.102
13.101
13.102
13.101
13.1

13.101
13.101
13.103
13.102
13.102
13.101
13.101
13.102
13.101
13.101
13.101
13.1
13.1
13.1
13.099
13.1
13.099
13.099
13.1
13.101
13.102
13.101
13.1

13.101
13.101
13.1
13.1
13.1
13.1
13.099
13.098
13.099
13.098

2.2
2.3
2.4
2.5
2.6
2.7
2.7
2.8
2.9
3.0
3.1
3.2
3.2
3.3
3.4
3.5
3.6
3.7
3.7
3.8
3.9
4.0
4.1
4.2
4.2
4.3
4.4
4.5
4.6
4.7
4.7
4.8
4.9
5.0
5.1
5.2
5.2
5.3
5.4
5.5
5.6
5.7
5.7
5.8
5.9

35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42

2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24

' 2.24
2.24
2.24
2.24
2.24

0.961
0.961
0.960
0.960
0.960
0.961
0.960
0.960
0.960
0.960
0.960
0.959
0.960
0.960
0.961
0.960
0.960
0.960
0.960
0.960
0.960
0.960
0.960
0.959
0.959
0.959
0.959
0.959
0.959
0.959
0.959
0.960
0.960
0.960
0.959
0.960
0.960
0.959
0.959
0.959
0.959
0.959
0.958
0.959
0.958
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETHjO) (MIN) (FEET) (FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199

902
902
902
902
902
902
902
902
902
902
902
905
910
915
920
925
930
935
940
945
950
955
1000
1005
1010
1015
1020
1025
1030
1035
1040
1045
1050
1055
1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150

0
5
10
15
20
25
30
35
40
45
50
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

13.098
13.098
13.098
13.099
13.098
13.098
13.097
13.098
13.098
13.096
13.095
13.089
13.077
13.065
13.054
13.045
13.035
13.025
13.016
13.008
12.998
12.991
12.985
12.977
12.97
12.961
12.952
12.946
12.938
12.928
12.922
12.917
12.908
12.9
12.893
12.885
12.879
12.87
12.861
12.853
12.844
12.837
12.828
12.82
12.813

6.0
6.1
6.2
6.2
6.3
6.4
6.5
6.6
6.7
6.7
6.8
9.0
14.0
19.0
24.0
29.0
34.0
39.0
44.0
49.0
54.0
59.0
64.0
69.0
74.0
79.0
84.0
89.0
94.0
99.0
104.0
109.0
114.0
119.0
124.0
129.0
134.0
139.0
144.0
149.0
154.0
159.0
164.0
169.0
174.0

35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.42
35.43
35.43
35.44
35.46
35.47
35.48
35.49
35.50
35.50
35.51
35.52
35.53
35.54
35.54
35.55
35.56
35.57
35.57
35.58
35.59
35.60
35.60
35.61
35.62
35.63
35.64
35.64
35.65
35.66
35.67
35.68
35.68
35.69
35.70
35.71

2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.24
2.23
2.22
2.21
2.19
2.19
2.18
2.17
2.16
2.15
2.14
2.13
2.13
2.12
2.11
2.10
2.09
2.09
2.08
2.07
2.06
2.06
2.05
2.04
2.03
2.03
2.02
2.01
2.00
1.99
1.98
1.98
1.97
1.96
1.95

0.958
0.958
0.958
0.959
0.958
0.958
0.958
0.958
0.958
0.958
0.957
0.955
0.949
0.944
0.940
0.936
0.931
0.927
0.923
0.920
0.916
0.913
0.910
0.907
0.904
0.900
0.896
0.893
0.890
0.886
0.883
0.881
0.877
0.874
0.871
0.867
0.865
0.861
0.857
0.854
0.850
0.847
0.843
0.839
0.836
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER

TR1

YEAR DAY HR-MIN SEC (FEET H2O)

ELAPSED

TIME

(MIN)

DEPTH TO
WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199
199

1155
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1300
1305
1310
1315
1320
1325
1330
1335
1340
1345
1350
1355
1400
1405
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455
1500
1505

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

12.805
12.795
12.789
12.78
12.771
12.765
12.755
12.745
12.737
12.728
12.718
12.71
12.704
12.697
12.689
12.681
12.671
12.665
12.657
12.647
12.637
12.631
12.62
12.614
12.608
12.595
12.591
12.578
12.569
12.562
12.555
12.549
12.539
12.53
12.522
12.514
12.507
12.503
12.492

179.0
184.0
189.0
194.0
199.0
204.0
209.0
214.0
219.0
224.0
229.0
234.0
239.0
244.0
249.0
254.0
259.0
264.0
269.0
274.0
279.0
284.0
289.0
294.0
299.0
304.0
309.0
314.0
319.0
324.0
329.0
334.0
339.0
344.0
349.0
354.0
359.0
364.0
369.0

35.72
35.73
35.73
35.74
35.75
35.76
35.77
35.78
35.78
35.79
35.80
35.81
35.82
35.82
35.83
35.84
35.85
35.86
35.86
35.87
35.88
35.89
35.90
35.91
35.91
35.93
35.93
35.94
35.95
35.96
35.97
35.97
35.98
35.99
36.00
36.01
36.01
36.02
36.03

1.95
1.94
1.93
1.92
1.91
1.91
1.90
1.89
1.88
1.87
1.86
1.85
1.84
1.84
1.83
1.82
1.81
1.81
1.80
1.79
1.78
1.77
1.76
1.75
1.75
1.74
1.73
1.72
1.71
1.70
1.70
1.69
1.68
1.67
1.66
1.65
1.65
1.64
1.63

0.833
0.829
0.826
0.822
0.818
0.816
0.812
0.807
0.804
0.800
0.796
0.792
0.790
0.787
0.783
0.780
0.776
0.773
0.770
0.765
0.761
0.758
0.754
0.751
0.749
0.743
0.741
0.736
0.732
0.729
0.726
0.723
0.719
0.715
0.712
0.708
0.705
0.704
0.699
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-205-SS

30.48

where: rc = casing radius (feet);
Re = filter pack radius (feet);

Le = length of screened interval (feet);
f = time (seconds); and,
h, = head at time f (feet).

INPUT PARAMETERS
re = 0.08

Re = 0.25
Le =

f, (min) =
t2 (min) =

h1/h0 =
ht/hg =

14.5
0

400.00
0.98
0.69

RESULTS

K= 4.36E-07 cm/sec
K= 1.23E-03 ft/day

1.000

ra
o:
T3
«J
0>

0.100
0.00 50.00 100.00 150.00 200.00 250.00

Time (min)
300.00 350.00 400.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/18/95

Analysis By:
Checked By:

Analysis Date:

CVK
DSL

1/9/96

File:P205SS2.XLS/HVORSLEV Golder Associates Page 5 of 6



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-205-SS

K =
2L.

where:
rc = casing radius (feet);
Re = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
rw = 0.25

ln(Ra/rw)

Yo =
/< =
f =

14.5
3.43
2.30
1.58

400.00

RESULTS

K= 3.88E-07 cm/sec
K= 1.10E-03 ft/day

10.00

0)

!§.
•o
as
9)

1.00

0.10
0.00 50.00 100.00 150.00 200.00 250.00

Time (min)
300.00 350.00 400.00

Project Name: LAIDLAW/ OU-2 RIFS / MO

Projea No.: 943-2848

Test Date: 07/18/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/9/96

File: P205SS2.XLS/BOUWER Golder Associates Page 6 of 6



March 1996 943-2848

RISING HEAD TEST PZ-206-SS
WELL NO. PZ-206-SS

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO

WATER

6/23/95
40.14

2
6

112.9
127.3
160

87.16
3.69
14.4
N

5.60
N

ELAPSED

TIME

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET
INCHES
FEET

FEET

HEAD HEAD

RATIO

DAY HR-MIN SEC (FEET) (MIN) (FEET)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1152
1154
1155
1155
1156
1157
1157
1158
1159
1159
1200
1201
1201
1202
1202
1203
1203
1204
1204
1205
1205
1206
1207
1208

0
0
0
30
0
0
30
30
0
30
0
0
30
0
30
0
30
0
30
0
30
0
0
0

45.74
45.2
44.96
44.84
44.75
44.62
44.49
44.29
44.16
44.11
44.04
43.89
43.8
43.73
43.67
43.61
43.54
43.47
43.39
43.35
-43.28
43.24
43.13
43.01

0.0
2.0
3.0
3.5
4.0
5.0
5.5
6.5
7.0
7.5
8.0
9.0
9.5
10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
15.0
16.0

5.60
5.06
4.82
4.70
4.61
4.48
4.35
4.15
4.02
3.97
3.90
3.75
3.66
3.59
3.53
3.47
3.40
3.33
3.25
3.21
3.14
3.10
2.99
2.87

1.00
0.90
0.86
0.84
0.82
0.80
0.78
0.74
0.72
0.71
0.70
0.67
0.65
0.64
0.63
0.62
0.61
0.59
0.58
0.57
0.56
0.55
0.53
0.51
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March 1996 943-2848

DEPTH TO

WATER

ELAPSED

TIME

HEAD HEAD

RATIO

DAY HR-MIN SEC (FEET) (MIN) (FEET)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1209
1210
1211
1212
1213
1214
1215
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1235
1240
1245
1250
1255

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

42.91
42.81
42.71
42.62
42.54
42.46
42.39
42.02
41.96
41.9
41.82
41.78 .
41.74
41.68
41.64
41.58
41.52
41.48
41.29
41.09
40.96
40.84
40.71

17.0
18.0
19.0
20.0
21.0
22.0
23.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
43.0
48.0
53.0
58.0
63.0

2.77
2.67
2.57
2.48
2.40
2.32
2.25
1.88
1.82
1.76
1.68
1.64
1.60
1.54
1.50
1.44
1.38
1.34
1.15
0.95
0.82
0.70
0.57

0.49
0.48
0.46
0.44
0.43
0.41
0.40
0.34
0.33
0.31
0.30
0.29
0.29
0.28
0.27
0.26
0.25
0.24
0.21
0.17
0.15
0.13
0.10
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-206-SS

2L.
30.48

where: rc = casing radius (feet)

Re = filter pack radius (feet)

Le = length of screened interval (feet)
f = time (seconds)
h, = head at time r (feet)

INPUT PARAMETERS RESULTS

re

R.

Le

t1 (min)
tj (min)

ft, //J0

h2/h0

=
=
=
=
=
=
=

0.08
0.25
14.4 K= 1.7

0 K= 4.<
70.4
0.94
0.08

6E-05 cm/sec
99E-02 ft/day

CO
01
•a
CO
0)

0.01
0.0 10.0 20.0 30.0 40.0

Time (min)
50.0 60.0 70.0

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 06/23/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/10/96
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March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-206-SS

K =
2L. t y,

where:
rc = casing radius (feet);

Ra = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

re

rw

L,

=

=
=

ln(Re/rw)

Yo
Vt
t

=

=
=

0.08
0.25
14.4 K= 1.
3.41 K= 3
5.13
0.44
70.0

13E-05 cm/sec
.19E-02 ft/day

10.00

1.00

0.10
10.0 20.0 30.0 40.0

Time (min)
50.0 60.0 70.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 06/23/95

Analysis By: CVK
Checked By: DSL

Analysis Date: 1/10/96

File:P206SS2.XLS\BOUWER Colder Associates Page 4 of 4



March 1996 943-2848

RISING HEAD TEST PZ-207-AS

WELL NO. PZ-207-AS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

iER TIME TRANSDUCER

TR1

7/21/95
10.316
28.06

2
8.25
33.7
41.7
120
13.64
4.82

8
N

1.25
N

ELAPSED

TIME

FEET H2O

FEET (btoc)

INCHES
INCHES

FEET (btoc)

FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202

1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127
1127

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

9.063
9.3334
9.5265
9.6731
9.7758
9.8567
9.9132
9.9567
9.9925
10.017
10.034
10.17
10.184
10.193
10.197
10.204
10.208
10.209
10.214
10.215
10.216
10.218
10.22
10.221

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38

29.31
29.04
28.85
28.70
28.60
28.52
28.46
28.42
28.38
28.36
28.34
28.21
28.19
28.18
28.18
28.17
28.17
28.17
28.16
28.16
28.16
28.16
28.16
28.16

1.25
0.98
0.79
0.64
0.54
0.46
0.40
0.36
0.32
0.30
0.28
0.15
0.13
0.12
0.12
0.11
0.11
0.11
0.10
0.10
0.10
0.10
0.10
0.10

1.00
0.78
0.63
0.51
0.43
0.37
0.32
0.29
0.26
0.24
0.23
0.12
0.11
0.10
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETH20) (MIN) (FEET) (FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202

1127
1127
1127
1127
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128

56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

10.221
10.222
10.223
10.224
10.223
10.224
10.225
10.226
10.225
10.225
10.226
10.225
10.226
10.228
10.226
10.226
10.226
10.226
10.226
10.226
10.227
10.228
10.226
10.228
10.228
10.227
10.229
10.227
10.227
10.227
10.229
10.228
10.228
10.227
10.228
10.228
10.228
10.229
10.228
10.229
10.228
10.228

0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57

' 0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08

28.16
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15

0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
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March 1996 943-2848

DATALOGGER TIME

YEAR DAY HR-MIN

TRANSDUCER ELAPSED DEPTH TO HEAD

TR1 TIME WATER

SEC (FEETH2O) (MIN) (FEET) (FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202
202

1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1128
1129
1129
1129
1129
1129
1129
1129
1129
1129
1129
1129
1129
1129
1129
1129

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14

10.228
10.229
10.228
10.229
10.229
10.23
10.229
10.229
10.228
10.231
10.239
10.239
10.239
10.239
10.24
10.241
10.24
10.24
10.239
10.242
10.24
10.241
10.24
10.24
10.24
10.24
10.24
10.242
10.242
10.242
10.239
10.241
10.241
10.241
10.241
10.242
10.243

1.10
1.12
1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43
1.45
1.47
1.48
1.50
1.52
1.53
1.55
1.57
1.58
1.60
1.62 -
1.63
1.65
1.67
1.68
1.70

28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.15
28.14
28.14
28.14
28.14
28.14
28.14
28.14
28.14
28.14
28.13
28.14
28.14
28.14
28.14
28.14
28.14
28.14
28.13
28.13
28.13
28.14
28.14
28.14
28.14
28.14
28.13
28.13

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.07
0.08
0.08
0.08
0.07
0.08
0.07
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.08

*' 0.07
0.07
0.07
0.07
0.07
0.07

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-207-AS

30.48

where: rc = casing radius (feet);
Ra = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time f (feet).

INPUT PARAMETERS RESULTS

fc

R,
L.

t1 (min)
t2 (min)

11,/ho
h2/h0

=
=
=
=
=
=
=

0.08
0.34

8 K= 7.E

0.013 K= 2.1
0.41
0.79
0.01

•5E-03 cm/sec
4E+01 ft/day

1.00p

0.10

0.01 -
0.00 0.25 0.50 0.75 1.00

Time (min)
1.25 1.50 1.75 2.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 07/21/95

Analysis By: CVK
Checked By: DSL

Analysis Date: 1/10/96

File:P207AS2.XLS/HVORSLEV Colder Associates Page 4 of 5



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-207-AS

K =
2L. t y,

where:
rc = casing radius (feet);
Re = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
re = 0.08
rw = 0.34

ln(R9/rw)

Vo-

t =

8
1.78
1.23
0.01
0.40

RESULTS

K= 4.76E-03 cm/sec
K= 1.35E+01 ft/day

10.00

1.00

&
T3
CO
CD

0.10

0.01

0.00 0.25 0.50 0.75 1.00 1.25

Time(min)
1.50 1.75 2.00

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/21/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/10/96

File:P207AS2.XLS/BOUWER Colder Associates Page 5 of 5



March 1996 943-2848

RISING HEAD TEST PZ-208-SS
WELL NO. PZ-208-SS

DAY

WATER

DATE
INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DEPTH TO
WATER

HR-MIN SEC (FEET)

1

1

1

1

1

1

1

2
2
3
3

1003 0 39.73
1004 0 39.71
1005 0 39.71
1010 0 39.7
1018 0 39.69
1155 0 39.49
1751 0 39.14
1241 0 38.42
1627 0 38.29
720 0 37.97

1350 0 37.88

7/25/95
37.81 FEET (btoc)

2 INCHES
6 INCHES

85.6 FEET (btoc)
100.9 FEET (btoc)
190 FEET

63.09 FEET
3.69 INCHES
15.3 FEET
N

1.92 FEET
N

ELAPSED HEAD
TIME

(MIN) (FEET)

0.0 1.92
1.0 1.90
2.0 1.90
7.0 1.89

15.0 1.88
112.0 1.68
468.0 1.33

1598.0 0.61
1824.0 0.48
2717.0 0.16
3107.0 0.07

HEAD
RATIO

1.00
0.99
0.99
0.98
0.98
0.88
0.69
0.32
0.25
0.08
0.04

File:P208SS2.XLS\DATA Colder Associates Page 1 of 3
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-208-SS

30.48

where: rc = casing radius (feet)
Rg = filter pack radius (feet)
La = length of screened interval (feet)
t = time (seconds)
h, = head at time f (feet)

INPUT PARAMETERS
rc = 0.08

Re = 0.25
Le =

t1 (min) =
t2 (min) =

/i,/h0 =
h2/ho =

15.3
0

3200
1.00
0.05

RESULTS

K= 4.33E-07 cm/sec
K= 1.23E-03 ft/day

0.0 400.0 800.0 1200.0 1600.0 2000.0

Time (min)
2400.0 2800.0 3200.0

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 07/25/95

Analysis By: CVK
Checked By: DSL

Analysis Date: 1/10/96

Fite:P208SS2.XLS/HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-208-SS

2L. y.

where:
rc = casing radius (feet);
Rg = effective radius (feet);
L9 = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
rc = 0.08
rw = 0.25
Le =

ln(Rt/rw)
Vo =
y,=
t =

15.3 K=, 2.
3.26 K= 7
1.95
0.10

3200.0

73E-07 cm/sec
73E-04 ft/day

10.00

1.00

0)
JD

•a
as
0)

0.10

0.01

400.0 800.0 1200.0 1600.0 2000.0

Time (min)
2400.0 2800.0 3200.0

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 07/25/95

Analysis By: CVK

Checked By: DSL

Analysis Date: 1/10/96

File.P208SS2.XLS/BOUWER Golder Associates Page 3 of 3



March 1996

FALLING HEAD TEST PZ-300-AS

WELL NO. PZ-300-AS

943-2848

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/21/95
6.69
14.48

2
8.25
8.46

22.16
30

7.68
4.82
7.68

Y
0.25

Y

ELAPSED

TIME

FEET H2O

FEET (btoc)

INCHES
INCHES
FEET (btoc)

FEET (bloc)

FEET
FEET

INCHES
FEET

FEET

DEPTH TO
WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

1135
1135
1135
1135
1135
1136
1136
1136
1136
1136
1136
1137
1137
1137
1137
1138
1138
1138
1138
1139
1139

36
41
46
51
56
1
6

11
26
41
56
11
26
41
56
11
26
41
56
11
26

6.9399
6.895
6.8614
6.8398
6.8222
6.807
6.7949
6.7854
6.7646
6.7522
6.7395
6.7304
6.7229
6.7159
6.7118
6.7078
6.705
6.7031
6.7009
6.6974
6.6959

0.00
0.08
0.17
0.25
Q.33
0.42
0.50
0.58
0.83
1.08
1.33
1.58
1.83
2.08
2.33
2.58
2,83
3.08
3.33
3.58
3.83

14.23
14.28
14.31
14.33
14.35
14.36
14.38
14.38
14.41
14.42
14.43
14.44
14.45
14.45
14.46
14.46
14.47
14.47
14.47
14.47
14.47

0.25
0.20
0.17
0.15
0.13
0.12
0.10
0.10
0.07
0.06
0.05
0.04
0.03
0.03
0.02
0.02
0.02
0.01
0.01
0.01
0.01

1.00
0.82
0.69
0.60
0.53
0.47
0.42
0.38
0.30
0.25
0.20
0.16
0.13
0.10
0.09
0.07
0.06
0.05
0.04
0.03
0.02

File:P300ASF2.XLS\DATA Colder Associates Page 1 of 2



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-300-AS

~ r2L. R.
30.48

where: rc = casing radius (feet);
Rg = filter pack radius (feet);
Lg = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

R0 = 0.34
Le =

1 1 (min) =
tt (min) =

h^/ho =
hj/ho =

7.68
0.03
4.00
0.58
0.02

RESULTS

K= 5.83E-04 cm/sec
K= 1.65E+00 ft/day

1.00

g
13

0.10

0.01
0.00 0.50 1.00 1.50 2.00

Time (min)
2.50 3.00 3.50 4.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/21/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P300ASF2.XLS/HVORSLEV Colder Associates Page 2 of 2



March 1996 943-2848

FALLING HEAD TEST PZ-303-AS

WELL NO. PZ-303-AS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/31/95
6.3

20.96
2

10.25
14.2
28.9
130
7.92

5.86

7.92

Y

0.62

Y

ELAPSED

TIME

FEET H2O

FEET (btoc)
INCHES
INCHES

FEET (btoc)

FEET (btoc)

FEET
FEET

INCHES

FEET

FEET

DEPTH TO
WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

6.9176
6.8904
6.7545
6.8514
6.7295
6.7046
6.6789
6.6451
6.633
6.6206
6.6191
6.6088
6.6027
6.5975
6.5928
6.5846
6.5853
6.5764
6.5711
6.5672
6.5631
6.5586
6.5554
6.5495
6.5459
6.5439
6.5392

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43

20.34
20.37
20.51
20.41
20.53
20.56
20.58
20.61
20.63
20.64
20.64
20.65
20.66
20.66
20.67
20.68
20.67
20.68
20.69
20.69
20.70
20.70
20.70
20.71
20.71
20.72
20.72

0.62
0.59
0.45
0.55
0.43
0.40
0.38
0.35
0.33
0.32
0.32
0.31
0.30
0.30
0.29
0.28
0.29
0.28
0.27
0.27
0.26
0.26
0.26
0.25
0.25
0.24
0.24

1.00
0.96
0.74
0.89
0.70
0.66
0.61
0.56
0.54
0.52
0.52
0.50
0.49
0.48
0.47
0.46
0.46
0.45
0.44
0.43
0.43
0.42
0.41
0.40
0.40
0.39
0.39
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March 1996 943-2848

DATALOGGER TIME

YEAR

TRANSDUCER ELAPSED

TR1 TIME

DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1145
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

6.5352
6.5311
6.5272
6.5248
6.5178
6.5121
6.5118
6.5109
6.5093
6.5075
6.5053
6.5022

6.5
6.4975
6.4947
6.4922
6.4907
6.4879
6.489
6.485
6.4871
6.3968
6.4968
6.4873
6.4824
6.4792
6.4767
6.4737
6.4714
6.4687
6.4673
6.4659
6.4643
6.4666
6.465
6.4608
6.4656
6.4583
6.4613
6.4606
6:4562
6.4551
6.4573
6.4571
6.4521

0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12
1.13
1.15
1.17
1.18

20.72
20.73
20.73
20.74
20.74
20.75
20.75
20.75
20.75
20.75
20.75
20.76
20.76
20.76
20.77
20.77
20.77
20.77
20.77
20.78
20.77
20.86
20.76
20.77
20.78
20.78
20.78
20.79
20.79
20.79
20.79
20.79
20.80
20.79
20.80
20.80
20.79
20.80
20.80
20.80
20.80
20.80
20.80
20.80
20.81

0.24
0.23
0.23
0.22
0.22
0.21
0.21
0.21
0.21
0.21
0.21
0.20
0.20
0.20
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.10
0.20
0.19
0.18
0.18
0.18
0.17
0.17
0.17
0.17
0.17
0.16
0.17
0.16
0.16
0.17
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15

0.38
0.37
0.37
0.36
0.35
0.34
0.34
0.34
0.34
0.34
0.33
0.33
0.32
0.32
0.32
0.31
0.31
0.30
0.31
0.30
0.30
0.16
0.32
0.30
0.30
0.29
0.29
0.28
0.28
0.27
0.27
0.27
0.27
0.27
0.27
0.26
0.27
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.25
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO
TR1 TIME WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1146
1147
1147
1147
1147

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3

6.4508
6.4507
6.4527
6.4513
6.4476
6.4488
6.4485
6.4466
6.4463
6.4403
6.4402
6.4422
6.4373
6.4396
6.4381
6.4349
6.4393
6.4363
6.4352
6.4338
6.4337
6.4314
6.4319
6.4306
6.4283
6.4248
6.419
6.4194
6.4257
6.4207
6.4191
6.4169
6.4102
6.4092
6.4131

1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43
1.45
1.47
1.48
1.50
1.52
1.53
1.55
1.57
1.58
1.60
1.62
1.63
1.65
1.67
1.68
1.70
1.72
1.73
1.75
1.77

20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.82
20.82
20.82
20.82
20.82
20.82
20.83
20.82
20.82
20.82
20.83
20.83
20.83
20.83
20.83
20.83
20.84
20.84
20.84
20.83
20.84
20.84
20.84
20.85
20.85
20.85

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.13
0.14
0.14
0.14
0.13
0.13
0.13
0.13
0.13
0.13
0.12
0.12
0.12
0.13
0.12
0.12
0.12
0.11
0.11
0.11

0.24
0.24
0.25
0.24
0.24
0.24
0.24
0.24
0.24
0.23
0.23
0.23
0.22
0.23
0.22
0.22
0.23
0.22
0.22
0.22
0.22
0.21
0.21
0.21
0.21
0.20
0.19
0.19
0.20
0.20
0.19
0.19
0.18
0.18
0.18
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-303-AS

30.48

where: rc = casing radius (feet);

Rg = filter pack radius (feet);

La = length of screened interval (feet);
f = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

R. = 0.43
Le =

t1 (min) =
t2 (min) =

/!,//!„ =

h2/h0 =

7.92
0

1.86
0.59
0.11

RESULTS

K= 6.00E-04 cm/sec
K= 1.70E+00 ft/day

1.00

COcr
•D
(0
0)

0.10
0.00 0.50 1.00

Time (min)
1.50 2.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test.Date: 10/31/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P303ASF2.XLS/HVORSLEV Golder Associates Page 4 of 4



March 1996 943-2848

RISING HEAD TEST PZ-300-AS

WELL NO. PZ-300-AS

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

TR1

10/21/95
6.69
14.48

2
8.25
8.5

22.2
30

7.68

4.82

7.68

Y

0.95

Y

ELAPSED

TIME

FEET H2O

FEET (btoc)
INCHES

INCHES

FEET (btoc)

FEET (btoc)

FEET

FEET

INCHES

FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307
307

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

1143
1143
1143
1143
1143
1143
1143
1143
1143
1144
1144
1144
1144
1145
1145
1145
1145

12
17
22
27
32
37
42
47
52
7
22
37
52
7
22
37
52

5.7409
6.2245
6.4359
6.511
6.5537
6.576
6.5945
6.6042
6.6124
6.6291
6.6406
6.6531
6.6587
6.6633
6.6645
6.6666
6.6623

0.00
0.08
0.17
0.25
0.33
0.42
0.50
0.58
0.67
0.92
1.17
1.42
1.67
1.92
2.17
2.42
2.67

15.43
14.95
14.73
14.66
14.62
14.59
14.58
14.57
14.56
14.54
14.53
14.52
14.51
14.51
14.51
14.50
14.51

0.95
0.47
0.25
0.18
0.14
0.11
0.10
0.09
0.08
0.06
0.05
0.04
0.03
0.03
0.03
0.02
0.03

1.00
0.49
0.27
0.19
0.14
0.12
0.10
0.09
0.08
0.06
0.05
0.04
0.03
0.03
0.03
0.02
0.03
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-300-AS

"• ' * •

30.48

where: rc = casing radius (feet);

Ra = filter pack radius (feet);

La = length of screened interval (feet);
t = time (seconds); and,
/?, = head at time f (feet).

INPUT PARAMETERS RESULTS

rc

Ft*
L.

ft (mm)
t2 (min)

11,/ho
h2/h0

=
=
=
=
=
=
=

0.08
0.34
7.68 K= 7.1

0 K= 2.C
2.72
0.16
0.01

>7E-04 cm/sec
OE+oo ft/day

1.00

0.10

0.01

0.00 0.50 1.00 1.50
Time (min)

2.00 2.50 3.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/21/95

Analysis By:
Checked By:

Analysis Date:

CVK
FRB

1/22/96

File:P300ASR2.XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-300-AS

K-
2L. t y,

where:
rc = casing radius (feet);

Rg = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
re = 0.20
rw = 0.34

ln(R./rw)
Yo =
Yt =
t =

7.68
1.68
0.15
0.01
2.86

RESULTS

K= 2.13E-03 cm/sec
K= 6.04E+00 ft/day

LOOrr

ro.io
0)

0.01
0.00 0.50 1.00 1.50

Time (min)
2.00 2.50 3.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/21/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P300ASR2JCLS\BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-300-AD

WELL NO. PZ-300-AD

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/21/95
9.93
16.55

2
8.25
35.1
43.7
30

27.17
4.82
8.62

N

2.55

N

ELAPSED

TIME

FEET H2O

FEET (btoc)

INCHES

INCHES

FEET (btoc)

FEET (btoc)

FEET

FEET

INCHES

FEET

FEET

DEPTH TO

WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

841
841
841
841
841
841
842
842
842
842
842
842
842
842
842
842
842
842
842
842
842
842
842
842

48
50
52
54
56
58
0
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34

12.475
12.417
12.363
12.317
12.27
12.221
12.176
12.133
12.09
12.047
12.005
11.969
11.926
11.888
11.855
11.816
11.785
11.745
11.712
11.683
11.65
11.62
11.592
11.563

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53
0.57
0.60
0.63
0.67
0.70
0.73
0.77

14.01
14.06
14.12
14.16
14.21
14.26
14.30
14.35
14.39
14.43
14.48
14.51
14.55
14.59
14.63
14.66
14.70
14.74
14.77
14.80
14.83
14.86
14.89
14.92

2.55
2.49
2.43
2.39
2.34
2.29
2.25
2.20
2.16
2.12
2.08
2.04
2.00
1.96
1.93
1.89
1.86
1.82
1.78
1.75
1.72
1.69
1.66
1.63

1.00
0.98
0.96
0.94
0.92
0.90
0.88
0.87
0.85
0.83
0.82
0.80
0.78
0.77
0.76
0.74
0.73
0.71
0.70
0.69
0.68
0.66
0.65
0.64
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO

TR1 TIME WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

842
842
842
842
842
842
842
842
842
842
842
842
843
843
843
843
843
843
843
843
844
844
844
844
844
844
845
845
845
845
845
845
846
846
846
846
846
846
847
847
847
847

36
38
40
42
44
46
48
50
52
54
56
58
0
2
4
6
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30

11.532
11.502
11.477
1 1 .447
11.422
11.396
11.366
11.344
11.318
11.29
11.264
11.241
11.22

11.195
11.174
11.152
11.004
10.912
10.822
10.746
10.672
10.608
10.55
10.496
10.439
10.394
10.354
10.314
10.277
10.251
10.212
10.192
10.167
10.145
10.123
10.104
10.089
10.071
10.058
10.045
10.031
10.021

0.80
0.83
0.87
0.90
0.93
0.97
1.00
1.03
1.07
1.10
1.13
1.17
1.20
1.23
1.27
1.30
1.53
1.70
1.87
2.03
2.20
2.37
2.53
2.70
2.87
3.03
3.20
3.37
3.53
3.70
3.87
4.03
4.20
4.37
4.53
4.70
4.87
5.03
5.20
5.37
5.53
5.70

14.95
14.98
15.00
15.03
15.06
15.08
15.11
15.14
15.16
15.19
15.22
15.24
15.26
15.29
15.31
15.33
15.48
15.57
15.66
15.73
15.81
15.87
15.93
15.98
16.04
16.09
16.13
16.17
16.20
16.23
16.27
16.29
16.31
16.34
16.36
16.38
16.39
16.41
16.42
16.44
16.45
16.46

1.60
1.57
1.55
1.52
1.49
1.47
1.44
1.41
1.39
1.36
1.33
1.31
1.29
1.27
1.24
1.22
1.07
0.98
0.89
0.82
0.74
0.68
0.62
0.57
0.51
0.46
0.42
0.38
0.35
0.32
0.28
0.26
0.24
0.22
0.19
0.17
0.16
0.14
0.13
0.11
0.10
0.09

0.63
0.62
0.61
0.60
0.59
0.58
0.56
0.56
0.55
0.53
0.52
0.52
0.51
0.50
0.49
0.48
0.42
0.39
0.35
0.32
0.29
0.27
0.24
0.22
0.20
0.18
0.17
0.15
0.14
0.13
0.11
0.10
0.09
0.08
0.08
0.07
0.06
0.06
0.05
0.05
0.04
0.04
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO
TR1 TIME WATER

HEAD HEAD
RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

847
847
848
848
848
848
848
848
849
849
849
849
849
849
850
'850
850
850
850
850
850
850
850
850

40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
30
44
46
48
50
52
54
56
58

10.011
10.004
9.994
9.9889
9.9813
9.9767
9.9688
9.9641
9.9593
9.9588
9.9523
9.9478
9.9475
9.9463
9.9377
9.933
9.9316
9.9311
9.931
9.9279
9.9295
9.9298
9.9297
9.929

5.87
6.03
6.20
6.37
6.53
6.70
6.87
7.03
7.20
7.37
7.53
7.70
7.87
8.03
8.20
8.70
8.93
8.97
9.00
9.03
9.07
9.10
9.13
9.17

16.47
16.48
16.49
16.49
16.50
16.50
16.51
16.52
16.52
16.52
16.53
16.53
16.53
16.53
16.54
16.55
16.55
16.55
16.55
16.55
16.55
16.55
16.55
16.55

0.08
0.07
0.06
0.06
0.05
0.05
0.04
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-300-AD

30.46

where: rc = casing radius (feet);
Re = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
ht = head at time t (feet).

INPUT PARAMETERS

re =
R.=
Le =

t1 (min) =
t2 (min) =

hi/ho =
hj/h0 =

0.08
0.34
8.62

0
8.18
1.00
0.01

RESULTS

K= 3.73E-04 cm/sec
K= 1.06E+00 ft/day

1.00

0.10

0.01
0.00 2.00 4.00 6.00

Time (min)
8.00 10.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.:,943-2848

Test Date: 10/21/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File: P300ADF.XLS/HVORSLEV Golder Associates Page 4 of 5



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-300-AD

K =
2L. t y,

where:
rc = casing radius (feet);

Re = effective radius (feet);

L9 = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
rw =
L,=

ln(Re/rw)

Vo =
y< =
t =

0.08
0.34
8.62
2.35
2.51
0.01
9.40

RESULTS

K- 2.72E-04 cm/sec
K= 7.72E-01 ft/day

10.00

1.00

0)

0.10

0.01
0.00 2.00 4.00 6.00

Time (min)
8.00 10.00

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 10/21/95

Analysis By: CVK

Checked By: FRB

Analysis Date: 1/22/96

File: P300ADF.XLS/BOUWER Golder Associates Page 5 of 5



March 1996 943-2848

RISING HEAD TEST PZ-300-AD

WELL NO. PZ-300-AD

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL
BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

YEAR DAY HR-MIN

TR1

SEC (FEET H2O)

10/21/95
9.93
16.55

2
8.25
35.1
43.7
30

27.15
4.82

8.6

N

3.13

N

ELAPSED

TIME

FEET H20

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO

WATER

(MIN) (FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
851
852

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
0

6.8026
6.8462
6.9483
6.9944
7.0197
7.0565
7.0863
7.1148
7.1418
7.1667
7.1922
7.2145
7.2381
7.2621
7.2825
7.3067
7.3281
7.3481
7.3735
7.3843
7.4092
7.427
7.4521
7.4716
7.4888
7.5094
7.5276
7.5449
7.5651
7.5779

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53
0.57
0.60
0.63
0.67
0.70
0.73
0.77
0.80
0.83
0.87
0.90
0.93
0.97

19.68
19.63
19.53
19.49
19.46
19.42
19.39
19.37
19.34
19.31
19.29
19.27
19.24
19.22
19.20
19.17
19.15
19.13
19.11
19.10
19.07
19.05
19.03
19.01
18.99
18.97
18.95
18.94
18.91
18.90

3.13
3.08
2.98
2.94
2.91
2.87
2.84
2.82
2.79
2.76
2.74
2.72
2.69

- 2.67
2.65
2.62
2.60
2.58
2.56
2.55
2.52
2.50
2.48
2.46
2.44
2.42
2.40
2.39
2.36
2.35

1.00
0.99
0.95
0.94
0.93
0.92
0.91
0.90
0.89
0.88
0.88
0.87
0.86
0.85
0.85
0.84
0.83
0.83
0.82
0.81
0.81
0.80
0.79
0.79
0.78
0.77
0.77
0.76
0.76
0.75
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED
TR1 TIME

YEAR DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
852
853
853
853
853
853
853
853
854
854
854
854
854
854
855
855
855
855
855
855

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
0
2
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50

7.5964
7.6172
7.634
7.6503
7.6672
7.6855
7.702
7.7187
7.7351
7.7513
7.7683
7.7829
7.7991
7.8145
7.8298
7.8455
7.8606
7.8794
7.8948
7.9108
7.9243
7.9407
7.9525
7.9703
7.9841
7.9973
8.0127
8.0307
8.044
8.052
8.0681
8.1272
8.1926
8.2542
8.3159
8.3751
8.4301
8.4846
8.5435
8.5945
8.6398
8.6851
8.7309
8.7786
8.8196
8.8617
8.9019
8.9404

1.00
1.03
1.07
1.10
1.13
1.17
1.20
1.23
1.27
1.30
1.33
1.37
1.40
1.43
1.47
1.50
1.53
1.57
1.60
1.63
1.67
1.70
1.73
1.77
1.80
1.83
1.87
1.90
1.93
1.97
2.00
2.13
2.30
2.47
2.63
2.80
2.97
3.13
3.30
3.47
3.63
3.80
3.97
4.13
4.30
4.47
4.63
4.80

18.88
18.86
18.85
18.83
18.81
18.79
18.78
18.76
18.74
18.73
18.71
18.70
18.68
18.67
18.65
18.63
18.62
18.60
18.59
18.57
18.56
18.54
18.53
18.51
18.50
18.48
18.47
18.45
18.44
18.43
18.41
18.35
18.29
18.23
18.16
18.10
18.05
18.00
17.94
17.89
17.84
17.79
17.75
17.70
17.66
17.62
17.58
17.54

2.33
2.31
2.30
2.28
2.26
2.24
2.23
2.21
2.19
2.18
2.16
2.15
2.13
2.12
2.10
2.08
2.07
2.05
2.04
2.02
2.01
1.99
1.98
1.96
1.95
1.93
1.92
1.90
1.89
1.88
1.86
1.80
1.74
1.68
1.61
1.55
1.50
1.45
1.39
1.34
1.29
1.24
1.20
1.15
1.11
1.07
1.03
0.99

0.75
0.74
0.73
0.73
0.72
0.72
0.71
0.71
0.70
0.70
0.69
0.69
0.68
0.68
0.67
0.67
0.66
0.66
0.65
0.65
0.64
0.64
0.63
0.63
0.62
0.62
0.61
0.61
0.60
0.60
0.60
0.58
0.56
0.54
0.52
0.50
0.48
0.46
0.44
0.43
0.41
0.40
0.38
0.37
0.36
0.34
0.33
0.32
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

856
856
856
856
856
856
857
857
857
857
857
857
858
858
858
858
858
858
859
859
859
859
859
859
900
900
901
901
902
902
903
903
904
904
905
905
906
906
907
907
908
908
909
909
910
910

0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
30
0
30
0
30
0
30
0
30
0
30
0
30
0
30
0
30
0
30
0
30

8.9782
9.0138
9.0454
9.0792
9.1093
9.1488
9.1761
9.2054
9.2345
9.2554
9.2843
9.3116
9.3325
9.3577
9.3798
9.4009
9.4203
9.4399
9.459
9.4773
9.4948
9.5117
9.5297
9.5437
9.5594
9.6053
9.644
9.6756
9.7028
9.7316
9.7594
9.7817
9.7995
9.8121
9.8268
9.8384
9.85

9.8624
9.8725
9.8824
9.8892
9.8959
9.8989
9.9022
9.9109
9.9113

4.97
5.13
5.30
5.47
5.63
5.80
5.97
6.13
6.30
6.47
6.63
6.80
6.97
7.13
7.30
7.47
7.63
7.80
7.97
8.13
8.30
8.47
8.63
8.80
8.97
9.47
9.97
10.47
10.97
11.47
11.97
12.47
12.97
13.47
13.97
14.47
14.97
15.47
15.97
16.47
16.97
17.47
17.97
18.47
18.97
19.47

17.50
17.47
17.43
17.40
17.37
17.33
17.30
17.27
17.25
17.22
17.20
17.17
17.15
17.12
17.10
17.08
17.06
17.04
17.02
17.00
16.99
16.97
16.95
16.94
16.92
16.87
16.84
16.80
16.78
16.75
16.72
16.70
16.68
16.67
16.65
16.64
16.63
16.62
16.61
16.60
16.59
16.58
16.58
16.58
16.57
16.57

0.95
0.92
0.88
0.85
0.82
0.78
0.75
0.72
0.70
0.67
0.65
0.62
0.60
0.57
0.55
0.53
0.51
0.49
0.47
0.45
0.44
0.42
0.40
0.39
0.37
0.32
0.29
0.25
0.23
0.20
0.17
0.15
0.13
0.12
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.03
0.03
0.02
0.02

0.30
0.29
0.28
0.27
0.26
0.25
0.24
0.23
0.22
0.22
0.21
0.20
0.19
0.18
0.18
0.17
0.16
0.16
0.15
0.14
0.14
0.13
0.13
0.12
0.12
0.10
0.09
0.08
0.07
0.06
0.05
0.05
0.04
0.04
0.03
0.03
0.03
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-300-AD

(tt-ff)
30.48

where: rc = casing radius (feet);
Rg = filter pack radius (feet);

Lg = length of screened interval (feet);
f = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
re = 0.08

Re = 0.34

t , (win) =
t2 (win) =

h,/h0 =
h2/h0 =

8.6
0

10.00
1.00
0.09

RESULTS

K- 1.58E-04 cm/sec
K= 4.48E-01 ft/day

1.00

to
or
tO
CD

0.10

0.01
0.00 2.00 4.00 6.00

Time (min)
8.00 10.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/21/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96
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March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-300-AD

K =
2L. * y,

where:
rc = casing radius (feet);
Re = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
r* =
Le =

ln(Re/rw)

yo =
yt =
t-

0.08
0.34
8.6
2.35
3.02
0.30
10.00

RESULTS

K= 1.12E-04 cm/sec
K= 3.18E-01 ft/day

10.00

1.00

as
<U

0.10

0.01

0.00 2.00 4.00 6.00
Time (min)

s.oo 10.00

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 10/21/95

Analysis By: CVK

Checked By: FRB

Analysis Date: 1/22/96

File:P300ADR.XLS/BOUWER Golder Associates Page 5 of 5



March 1996 943-2848

FALLING HEAD TEST PZ-300-SS
WELL NO. PZ-300-SS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL
SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/21/95
9.81
21.1

2
6

81.7
95.7
160
74.6
3.69
14
N

4.22

N

ELAPSED

TIME

FEET H20

FEET (btoc)

INCHES
INCHES

FEET (btoc)

FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO
WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1407
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1408

34
36
38
40
42
44
46
48
50
52
54
56
58
0
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32

14.032
13.028
12.925
12.913
12.902
12.891
12.879
12.868
12.861
12.849
12.843
12.833
12.824
12.816
12.807
12.799
12.791
12.783
12.778
12.767
12.762
12.753
12.747
12.739
12.732
12.727
12.716
12.714
12.709
12.702

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53
0.57
0.60
0.63
0.67
0.70
0.73
0.77
0.80
0.83
0.87
0.90
0.93
0.97

16.88
17.88
17.99
18.00
18.01
18.02
18.03
18.04
18.05
18.06
18.07
18.08
18.09
18.09
18.10
18.11
18.12
18.13
18.13
18.14
18.15
18.16
18.16
18.17
18.18
18.18
18.19
18.20
18.20
18.21

4.22
3.22
3.12
3.10
3.09
3.08
3.07
3.06
3.05
3.04
3.03
3.02
3.01
3.01
3.00
2.99
2.98
2.97
2.97
2.96
2.95
2.94
2.94
2.93
2.92
2.92
2.91
2.90
2.90
2.89

1.00
0.76
0.74
0.73
0.73
0.73
0.73
0.72
0.72
0.72
0.72
0.72
0.71
0.71
0.71
0.71
0.71
0.70
0.70
0.70
0.70
0.70
0.70
0.69
0.69
0.69
0.69
0.69
0.69
0.68
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H20) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

1408
1408
1408
1408
1408
1408
1408
1408
1408
1408
1409
1409
1409
1409
1409
1409
1410
1410
1410
1410
1410
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1430
1440
1450
1500
1510
1519

"1519
1520
1520

34
36
38
40
42
44
46
48
50
52
0
10
20
30
40
50
0
10
20
30
40
50
0
0
0
0
0
0

• 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
40
50
0
10

12.696
12.69
12.684
12.677
12.669
12.663
12.655
12.649
12.643
12.637
12.616
12.598
12.568
12.544
12.529
12.521
12.505
12.495
12.479
12.47
12.46
12.456
12.45
12.425
12.403
12.38
12.361
12.338
12.317
12.296
12.278
12.261
12.244
12.228
12.21
12.197
12.18
12.169
12.148
12.109

12
11.907
11.822
11.746
11.678
11.682
11.683
11.68

1.00
1.03
1.07
1.10
1.13
1.17
1.20
1.23
1.27
1.30
1.43
1.60
1.77
1.93
2.10
2.27
2.43
2.60
2.77
2.93
3.10
3.27
3.43
4.43
5.43
6.43
7.43
8.43
9.43
10.43
11.43
12.43
13.43
14.43
15.43
16.43
17.43
18.43
19.43
22.43
32.43
42.43
52.43
62.43
72.10
72.27
72.43
72.60

18.21
18.22
18.23
18.23
18.24
18.25
18.26
18.26
18.27
18.27
18.29
18.31
18.34
18.37
18.38
18.39
18.41
18.42
18.43
18.44
18.45
18.45
18.46
18.49
18.51
18.53
18.55
18.57
18.59
18.61
18.63
18.65
18.67
18.68
18.70
18.71
18.73
18.74
18.76
18.80
18.91
19.00
19.09
19.16
19.23
19.23
19.23
19.23

2.89
2.88
2.87
2.87
2.86
2.85
2.85
2.84
2.83
2.83
2.81
2.79
2.76
2.73
2.72
2.71
2.70
2.69
2.67
2.66
2.65
2.65
2.64
2.62
2.59
2.57
2.55
2.53
2.51
2.49
2.47
2.45
2.43
2.42
2.40
2.39
2.37
2.36
2.34
2.30
2.19
2.10
2.01
1.94
1.87
1.87
1.87
1.87

0.68
0.68
0.68
0.68
0.68
0.68
0.67
0.67
0.67
0.67
0.66
0.66
0.65
0.65
0.64
0.64
0.64
0.64
0.63
0.63
0.63
0.63
0.63
0.62
0.61
0.61
0.60
0.60
0.59
0.59
0.58
0.58
0.58
0.57
0.57
0.57
0.56
0.56
0.55
0.54
0.52
0.50
0.48
0.46
0.44
0.44
0.44
0.44
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO
TR1 TIME WATER

HEAD HEAD
RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

1520
1520
1520
1520
1521
1521
1521
1521
1521
1521
1522
1522
1522
1522
1522
1522
1523
1523
1523
1523
1523
1523
1524
1524
1524
1524
1524
1524
1525
1525
1525
1525
1525
1525
1526
1526
1526
1526
1526
1526
1527
1527
1527
1527
1527
1527
1528
1528

20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10
20
30
40
50
0
10

11.681
11.68
11.677
11.679
11.675
11.67

11.671
11.67
11.669
11.672
11.672
11.67
11.668
11.667
11.666
11.666
11.664
11.662
11.662
11.66
11.659
11.658
11.657
11.656
11.655
11.653
11.652
11.65
11.65
11.649
11.647
11.646
11.645
11.644
11.644
11.641
11.64
11.639
11.637
11.636
11.636
11.636
11.637
11.633
11.631
11.632
11.631
11.629

72.77
72.93
73.10
73.27
73.43
73.60
73.77
73.93
74.10
74.27
74.43
74.60
74.77
74.93
75.10
75.27
75.43
75.60
75.77
75.93
76.10
76.27
76.43
76.60
76.77
76.93
77.10
77.27
77.43
77.60
77.77
77.93
78.10
78.27
78.43
78.60
78.77
78.93
79.10
79.27
79.43
79.60
79.77
79.93
80.10
80.27
80.43
80.60

19.23
19.23
19.23
19.23
19.24
19.24
19.24
19.24
19.24
19.24
19.24
19.24
19.24
19.24
19.24
19.24
19.25
19.25
19.25
19.25
19.25
19.25
19.25
19.25
19.26
19.26
19.26
19.26
19.26
19.26
19.26
19.26
19.27
19.27
19.27
19.27
19.27
19.27
19.27
19.27
19.27
19.27
19.27
19.28
19.28
19.28
19.28
19.28

1.87
1.87
1.87
1.87
1.87
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.85
1.85
1.85
1.85
1.85
1.85
1.85
1.85
1.85
1.84
1.84
1.84
1.84
1.84
1.84
1.84
1.84
1.83
1.83
1.83
1.83
1.83
1.83
1.83
1.83
1.83
1.83
1.82
1.82
1.82
1.82
1.82

0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.44
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO

TR1 TIME WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
296
296
296
296
296
296
296
296
296

1528
1528
1528
1528
1529
1529
1529
1529
1529
1529
1530
1530
1530
1600
1630
1700
1730
1800
1900
2000
2100
2200
2300
0

100
200
300
400
500
600
700
800

20
30
40
50
0
10
20
30
40
50
0
10
20
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

11.625
11.628
11.624
11.624
11.624
11.622
11.621
11.621
11.619
11.616
11.617
11.616
11.616
11.46
11.345
11.241
11.146
11.077
10.951
10.832
10.734
10.637
10.557
10.475
10.403
10.361
10.316
10.279
10.258
10.213
10.188
10.21

80.77
80.93
81.10
81.27
81.43
81.60
81.77
81.93
82.10
82.27
82.43
82.60
82.77
112.43
142.43
172.43
202.43
232.43
292.43
352.43
412.43
472.43
532.43
592.43
652.43
712.43
772.43
832.43
892.43
952.43
1012.43
1072.43

19.29
19.28
19.29
19.29
19.29
19.29
19.29
19.29
19.29
19.29
19.29
19.29
19.29
19.45
19.57
19.67
19.76
19.83
19.96
20.08
20.18
20.27
20.35
20.44
20.51
20.55
20.59
20.63
20.65
20.70
20.72
20.70

1.82
1.82
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.81
1.65
1.54
1.43
1.34
1.27
1.14
1.02
0.92
0.83
0.75
0.66
0.59
0.55
0.51
0.47
0.45
0.40
0.38
0.40

0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.43
0.39
0.36
0.34
0.32
0.30
0.27
0.24
0.22
0.20
0.18
0.16
0.14
0.13
0.12
0.11
0.11
0.10
0.09
0.09
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-300-SS

30.48

where: rc = casing radius (feet);
Re = filter pack radius (feet);
LB = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

Re = 0.25
L. =

1 1 (min) =
t2 (min) =

h1/h0 =
h2/h0 =

14
0

1192.00
0.47
0.06

RESULTS

K= 9.01 E-o? cm/sec
K= 2.55E-03 ft/day

1.00

0.01
0.00 200.00 400.00 600.00

Time (min)
800.00 1000.00 1200.00

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/21/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P300SSF.XLS/HVORSLEV Colder Associates Page 5 of 6



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-300-SS

K =
2L. yt

where:
rc = casing radius (feet);
Ra = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
r» =
Le =

ln(Re/rw)
Yo =
Yi =
t =

0.08
0.25
14

3.48
1.96
0.23

1204.00

RESULTS

K- 7.73E-07 cm/sec
K= 2.19E-03 ft/day

10.00

d>
s .

1.00

<u

0.10

0.00 200.00 400.00 600.00

Time (min)
800.00 1000.00 1200.00

Project Name: LAIDLAW/OU-2 RIFS/MO

Project No.: 943-2848

Test Date: 10/21/95

Analysis By: CVK

Checked By: FRB

Analysis Date: 1/22/96

File:P300SSF.XLS/BOUWER Colder Associates Page 6 of 6



March 1996 943-2848

RISING HEAD TEST PZ-30I-SS

WELL NO. PZ-301-SS

DATE 10/21/95
INITAL HEAD ON TRANSDUCER na FEET H20

INITIAL DEPTH TO WATER 157.56 FEET (btoc)

CASING DIAMETER 2 INCHES
SAND DIAMETER 6 INCHES

TOP OF OPEN INTERVAL 148.1 FEET (btoc)
BOTTOM OF OPEN INTERVAL 163.1 FEET (btoc)

SATURATED THICKNESS 100 FEET

WATER TABLE TO BOTTOM OF SCREEN 5.54 FEET

EQUIVALENT DIAMETER 3.69 INCHES

OPEN INTERVAL LENGTH 5.54 FEET
STATIC IN SCREEN? Y

MAX. HEAD CHANGE 2.11 FEET

MAX. HEAD IN SCREEN? Y

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO

TR1 TIME WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
296

1444
1444
1445
1445
1446
1446
1447
1447
1448
1448
1449
1449
1450
1451
1452
1453
1454
1455
1500
1552
1643
1744
2023
705

0
30
0
30
0
30
0
30
0
30
0
30
0
0
0
0
0
0
0
0
0
0
0
0

159.67
159.16
159.08
158.98
158.93
158.9
158.88
158.84
158.84
158.82
158.8
158.79
158.78
158.78
158.74
158.73
158.71
158.7
158.68
158.56
158.54
158.51
158.46
158.04

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
7.00
8.00
9.00
10.00
11.00
16.00
68.00
119.00
180.00
339.00
981.00

159.67
159.16
159.08
158.98
158.93
158.9
158.88
158.84
158.84
158.82
158.8
158.79
158.78
158.78
158.74
158.73
158.71
158.7
158.68
158.56
158.54
158.51
158.46
158.04

2.11
1.60
1.52
1.42
1.37
1.34
1.32
1.28
1.28
1.26
1.24
1.23
1.22
1.22
1.18
1.17
1.15
1.14
1.12
1.00
0.98
0.95
0.90
0.48

1.00
0.76
0.72
0.67
0.65
0.64
0.63
0.61
0.61
0.60
0.59
0.58
0.58
0.58
0.56
0.55
0.55
0.54
0.53
0.47
0.46
0.45
0.43
0.23
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-301-SS

30.40

where: rc = casing radius (feet);
Re = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
ht = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

Re = 0.25

*-e =

t, (min) =
tj (min) =

h^ho =
h2/h0 =

5.54
0

997.00
0.51
0.24

RESULTS

K= 7.52E-07 cm/sec
K= 2.13E-03 ft/day

1.00i

0.10

0.01
0.00 200.00 400.00 600.00

Time (min)
800.00 1000.00

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 10/21/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P301 SS.XLS/HVORSLEV Colder Associates Page 2 of 2



March 1996 943-2848

FALLING HEAD TEST PZ-302-AS

WELL NO. PZ-302-AS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/24/95
5.25
18.97

2
8.25
10.9
24.2
90

5.25
4.82
5.25

Y

0.89

Y

ELAPSED

TIME

FEET H20

FEET (btoc)

INCHES
INCHES
FEET (btoc)

FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298

1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1301
1302
1302
1302

14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
0
10
20

6.1448
6.0465
6.0451
6.0416
6.0347
6.032
6.032
6.028
6.0219
6.0193
6.0163
6.0116
6.0074
6.0035
5.9986
5.9934
5.9895
5.9852
5.9795
5.9767
5.972
5.9613
5.9406
5.9185

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53
0.57
0.60
0.63
0.67
0.77
0.93
1.10

18.08
18.17
18.17
18.18
18.19
18.19
18.19
18.19
18.20
18.20
18.20
18.21
18.21
18.22
18.22
18.23
18.23
18.23
18.24
18.24
18.25
18.26
18.28
18.30

0.89
0.80
0.80
0.79
0.78
0.78
0.78
0.78
0.77
0.77
0.77
0.76
0.76
0.75
0.75
0.74
0.74
0.74
0.73
0.73
0.72
0.71
0.69
0.67

1.00
0.89
0.89
0.88
0.88
0.87
0.87
0.87
0.86
0.86
0.86
0.85
0.85
0.84
0.84
0.83
0.83
0.82
0.82
0.81
0.81
0.79
0.77
0.75
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H20) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298

1302
1302
1302
1303
1303
1303
1303
1303
1303
1304
1305
1305
1306
1306
1307
1307
1308
1308
1309
1309
1310
1310
1311
1311
1312
1312
1313
1315
1320

30
40
50
0
10
20
30
40
50
30
0
30
0
30
0
30
0
30
0
30
0
30
0
30
0
30
0
0
0

5.9028
5.8839
5.8677
5.8535
5.8368
5.8208
5.8092
5.7968
5.7858
5.7469
5.7202
5.6898
5.6727
5.645
5.6225
5.6014
5.5873
5.5613
5.541
5.5296
5.5112
5.4965
5.4883
5.4754
5.4562
5.4405
5.4343
5.4005
5.3411

1.27
1.43
1.60
1.77
1.93
2.10
2.27
2.43
2.60
3.27
3.77
4.27
4.77
5.27
5.77
6.27
6.77
7.27
7.77
8.27
8.77
9.27
9.77
10.27
10.77
11.27
11.77
13.77
18.77

18.32
18.34
18.35
18.37
18.38
18.40
18.41
18.42
18.43
18.47
18.50
18.53
18.55
18.58
18.60
18.62
18.63
18.66
18.68
18.69
18.71
18.72
18.73
18.74
18.76
18.78
18.79
18.82
18.88

0.65
0.63
0.62
0.60
0.59
0.57
0.56
0.55
0.54
0.50
0.47
0.44
0.42
0.40
0.37
0.35
0.34
0.31
0.29
0.28
0.26
0.25
0.24
0.23
0.21
0.19
0.18
0.15
0.09

0.73
0.71
0.69
0.67
0.66
0.64
0.62
0.61
0.60
0.56
0.53
0.49
0.47
0.44
0.42
0.39
0.38
0.35
0.33
0.31
0.29
0.28
0.27
0.25
0.23
0.21
0.21
0.17
0.10
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-302-AS

-
2L.

30.48

where: rc = casing radius (feet);

Rg = filter pack radius (feet);

Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS RESULTS

rc

Re

L0

t1 (min)
t2 (min)

h,/h0

h2/h0

ss

=
=

=
=

=

=

0.08
0.34
5.25 K= 1.1

0 K= 3.1
20.00
0.85
0.08

OE-04 cm/sec
1E-01 ft/day

1.00

0.10

0.01
0.00 5.00 10.00

Time (min)
15.00 20.00

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 10/24/95

Analysis By. CVK

Checked By: FRB

Analysis Date: 1/22/96

File:P302ASF1 .XLS/HVORSLEV Colder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-302-AS

WELL NO. PZ-302-AS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

YEAR DAY HR-MIN

TR1

SEC (FEET H20)

10/24/95
5.25
18.97

2
8.25
10.9
24.2
90

5.25

4.82

5.25
Y

1.98

Y

ELAPSED

TIME

FEET H20

FEET (btoc)
INCHES

INCHES

FEET (btoc)

FEET (btoc)
FEET

FEET
INCHES

FEET

FEET

DEPTH TO

WATER

(MIN) (FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298

1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321
1321

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48

3.2668
3.3596
3.4169
3.4495
3.4796
3.5151
3.5516
3.5814
3.6061
3.637
3.6609
3.6831
3.7066
3.731
3.7522
3.7779
3.7976
3.8146
3.8337
3.851
3.8669
3.8807
3.8964
3.9103

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53
0.57
0.60
0.63
0.67
0.70
0.73
0.77

20.95
20.86
20.80
20.77
20.74
20.70
20.67
20.64
20.61
20.58
20.56
20.54
20.51
20.49
20.47
20.44
20.42
20.41
20.39
20.37
20.35
20.34
20.32
20.31

1.98
1.89
1.83
1.80
1.77
1.73
1.70
1.67
1.64
1.61
1.59
1.57
1.54
1.52
1.50
1.47
1.45
1.44
1.42
1.40
1.38
1.37
1.35
1.34

1.00
0.95
0.92
0.91
0.89
0.87
0.86
0.84
0.83
0.81
0.80
0.79
0.78
0.77
0.76
0.74
0.73
0.72
0.71
0.71
0.70
0.69
0.68
0.68
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO

TR1 TIME WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298

1321
1321
1321
1321
1321
1322
1322
1322
1322
1322
1322
1322
1322
1322
1323
1323
1323
1323
1323
1323
1324
1324
1325
1326
1327
1328
1329
1330
1335
1340

50
52
54
56
58
0
2
4
6
8
20
30
40
50
0
10
20
30
40
50
0
10
0
0
0
0
0
0
0
0

3.9252
3.9371
3.9497
3.9632
3.9799
3.9929
4.0024
4.0122
4.0211
4.0303
4.0851
4.1325
4.1745
4.2057
4.2387
4.2652
4.2926
4.3195
4.3498
4.373
4.3936
4.4141
4.5115
4.6081
4.6884
4.7512
4.814
4.8557
4.9976
5.0548

0.80
0.83
0.87
0.90
0.93
0.97
1.00
1.03
1.07
1.10
1.30
1.47
1.63
1.80
1.97
2.13
2.30
2.47
2.63
2.80
2.97
3.13
3.97
4.97
5.97
6.97
7.97
8.97
13.97
18.97

20.29
20.28
20.27
20.26
20.24
20.23
20.22
20.21
20.20
20.19
20.13
20.09
20.05
20.01
19.98
19.95
19.93
19.90
19.87
19.85
19.83
19.81
19.71
19.61
19.53
19.47
19.41
19.36
19.22
19.17

1.32
1.31
1.30
1.29
1.27
1.26
1.25
1.24
1.23
1.22
1.16
1.12
1.08
1.04
1.01
0.98
0.96
0.93
0.90
0.88
0.86
0.84
0.74
0.64
0.56
0.50
0.44
0.39
0.25
0.20

0.67
0.66
0.66
0.65
0.64
0.63
0.63
0.62
0.62
0.62
0.59
0.56
0.54
0.53
0.51
0.50
0.48
0.47
0.45
0.44
0.43
0.42
0.37
0.32
0.28
0.25
0.22
0.20
0.13
0.10
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-302-AS

30.48

where: rc = casing radius (feet);
R9 = filter pack radius (feet);
La = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS RESULTS
r c = 0.08
R. = 0.34
L. =

t1 (min) =
1 2 (min) =

h1/h0 =
ht/h0 =

5.25 K= i.:
0 K* 3>

20.06
0.65
0.04

!2E-04 cm/sec
J6E-01 ft/day

1.00

o

1
T3

I

0.10

0.01
0.00 5.00 10.00

Time (min)
15.00 20.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/24/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P302ASR1 .XLS/HVORSLEV Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-302-AI

WELL NO. PZ-302-AI

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SANDDIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATEDTHICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

DATALOGGER TIME TRANSDUCER

YEAR

305

305
305
305
305
305

TR1

DAY HR-MIN SEC (FEET H2O)

298 1108 58 11.035
298 1109 0 10.369
298 1109 2 10.203
298 1109 4 10.129
298 1109 6 10.107
298 1109 8 10.09

10/24/95
10.1
18.90

2
8.25
28.2
44.2
90

25.25

4.82

16

N

0'.94

N

ELAPSED
TIME

(MIN)

0.00

0.03
0.07
0.10
0.13
0.17

FEET H20

FEET (btoc)

INCHES

INCHES
FEET (btoc)

FEET (btoc)

FEET
FEET

INCHES
FEET

FEET

DEPTH TO
WATER

(FEET)

17.97

18.63
18.80
18.87
18.89
18.89

HEAD

(FEET)

0.94
0.27
0.10
0.03
0.01
0.01

HEAD
RATIO

1.00
0.29
0.11
0.03
0.01
0.01
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-302-AI

30.40

where: rc = casing radius (feet);

Rg = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time f (feet).

INPUT PARAMETERS
rc = 0.08

Re = 0.34

t , (min) -
tj (min) =

h1/h0 =
h2/h0 =

16
0

0.13
1.02
0.01

RESULTS

K= 1.48E-02 cm/sec
K= 4.21 E+01 ft/day

1.00Q

TO

•o
(0
d>

0.10

0.01
0.00 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 10/24/95

Analysis By: CVK

Checked By: FRB

Analysis Date: 1/22/96

File:P302AIF1 .XLS/HVORSLEV Golder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-302-AI

K =
rw

2L. t yt

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y< = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
re =
r w -
L.=

ln(Re/rw)

Vo =
Y t -
t =

0.08
0.34
16

2.61
0.91 .
0.01
0.13

RESULTS

K= 9.78E-03 cm/sec
K= 2.77E+01 ft/day

1.00

I
0.10

0.01

0.00 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 10/24/95

Analysis By:

Checked By:

Analysis Date:

CVK
FRB

1/22/96

File: P302AIF1 .XLS/BOUWER Golder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-302-AI

WELL NO. PZ-302-AI

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER
SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

DATALOGGER

YEAR

305

305
305
305
305
305

DAY

298
298
298
298
298
298

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?

MAX. HEAD CHANGE
MAX. HEAD IN SCREEN?

TIME TRANSDUCER
TR1

HR-MIN SEC (FEET H2O)

1111 28 5.5104
1111 30 9.1419
1111 32 9.8217
1111 34 10.013
1111 36 10.071
1111 38 10.088

10/24/95
10.1
18.90

2
8.25
28.2
44.2
90

25.25

4.82

16

N

4.59

N

ELAPSED

TIME

(MIN)

0.00

0.03
0.07
0.10
0.13
0.17

FEET H2O

FEET (btoc)

INCHES
INCHES

FEET (btOC)
FEET (btoc)

FEET

FEET

INCHES
FEET

FEET

DEPTH TO

WATER

(FEET)

23.49
19.86
19.18
18.99
18.93
18.91

HEAD

(FEET)

4.59
0.96
0.28
0.09
0.03
0.01

HEAD
RATIO

1.00
0.21
0.06
0.02
0.01
0.00

File:P302AIR1 .XLSNDATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-302-AI

In

30.48

where: rc = casing radius (feet);

Re = filter pack radius (feet);

Lg = length of screened interval (feet);
t = time (seconds); and,
h, = head at time / (feet).

INPUT PARAMETERS

rc =
R* =
Le =

t, (min) =
t, (min) =

hi/hg =
hj/h0 =

0.08
0.34
16
0

0.19
0.78
0.00

RESULTS

K= 1.49E-02 cm/sec
K= 4.22E+01 ft/day

0.10
o••sn:

0)

0.01

o.oo
o.oo 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 10/24/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P302AIR1.XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-302-AI

2L. t yt

where:
rc = casing radius (feet);

Rg = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
rw =
Le =

ln(Re/rw)

Yo =
Vt =
t =

0.08
0.34
16

2.61
3.55
0.00
0.20

RESULTS

K= 1.03E-02 cm/sec
K= 2.92E+01 ft/day

10.00

1.00

0.10

<B

0.01

o.oo -i
0.00 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 10/24/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P302AIR 1 ,XLS\BOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-303-AS

WELL NO. PZ-303-AS

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL
SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/31/95
6.3

20.96
2

10.25
14.2
28.9
130
7.92
5.86
7.92

Y
0.71

Y

ELAPSED
TIME

FEET H2O

FEET (btoc)
INCHES
INCHES

FEET (btoc)

FEET (btoc)
FEET

FEET
INCHES
FEET

FEET

DEPTH TO

WATER
HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

7.0117
6.9891
6.9531
6.9387
7.1578
6.895
6.886
6.8729
6.8633
6.8573
6.8517
6.8446
6.8373
6.8337
6.8085
6.8229
6.8224
6.8238
6.8204
6.8155
6.8113
6.8054
6.7971
6.7896
6.7825
6.775
6.7641

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43

20.25
20.27
20.31
20.32
20.10
20.37
20.37
20.39
20.40
20.40
20.41
20.42
20.42
20.43
20.45
20.44
20.44
20.44
20.44
20.44
20.45
20.45
20.46
20.47
20.48
20.49
20.50

0.71
0.69
0.65
0.64
0.86
0.59
0.59
0.57
0.56
0.56
0.55
0.54
0.54
0.53
0.51
0.52
0.52
0.52
0.52
0.52
0.51
0.51
0.50
0.49
0.48
0.48
0.46

1.00
0.97
0.92
0.90
1.21
0.84
0.82
0.80
0.79
0.78
0.78
0.77
0.75
0.75
0.71
0.73
0.73
0.74
0.73
0.72
0.72
0.71
0.70
0.69
0.68
0.67
0.65
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO

TR1 TIME WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1140
1140
1140
1140
1140
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141

55
56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

6.7626
6.7508
6.7435
6.7383
6.7318
6.7263
6.7197
6.7188
6.7093
6.7377
6.6657
6.7052
6.6993
6.6973
6.6889
6.6878
6.6792
6.6761
6.5809
6.6627
6.6697
6.6812
6.6623
6.6551
6.6509
6.6471
6.6438
6.6388
6.6354
6.6342
6.6295
6.626
6.6214
6.6204
6.6156
6.6127
6.6108
6.6086
6.6054
6.6033
6.6011
6.599
6.5973
6.5935
6.5912

0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
1.12
1.13
1.15
1.17
1.18

20.50
20.51
20.52
20.52
20.53
20.53
20.54
20.54
20.55
20.52
20.59
20.55
20.56
20.56
20.57
20.57
20.58
20.58
20.68
20.60
20.59
20.58
20.60
20.60
20.61
20.61
20.62
20.62
20.62
20.63
20.63
20.63
20.64
20.64
20.64
20.65
20.65
20.65
20.65
20.66
20.66
20.66
20.66
20.67
20.67

0.46
0.45
0.44
0.44
0.43
0.43
0.42
0.42
0.41
0.44
0.37
0.41
0.40
0.40
0.39
0.39
0.38
0.38
0.28
0.36
0.37
0.38
0.36
0.36
0.35
0.35
0.34
0.34
0.34
0.33
0.33
0.33
0.32
0.32
0.32
0.31
0.31
0.31
0.31
0.30
0.30
0.30
0.30
0.29
0.29

0.65
0.63
0.62
0.62
0.61
0.60
0.59
0.59
0.58
0.62
0.51
0.57
0.56
0.56
0.55
0.54
0.53
0.53
0.39
0.51
0.52
0.54
0.51
0.50
0.49
0.49
0.48
0.48
0.47
0.47
0.46
0.46
0.45
0.45
0.44
0.44
0.44
0.43
0.43
0.43
0.42
0.42
0.42
0.41
0.41
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March 1996 943-2848

DATALOGGER TIME

YEAR

TRANSDUCER ELAPSED

TR1 TIME

DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD
RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1141
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

6.5877
6.5863
6.5828
6.58
6.577
6.578
6.5716
6.5696
6.572
6.5659
6.5612
6.5629
6.5616
6.5557
6.5571
6.5538
6.5524
6.55

6.5479
6.5453
6.5402
6.5368
6.5352
6.5338
6.5305
6.529
6.5257
6.5235
6.5211
6.5197
6.5164
6.516
6.5144
6.5123
6.5126
6.51

6.5082
6.5071
6.505
6.5032
6.4996
6.4979
6.4969
6.4955
6.4939

1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43
1.45
1.47
1.48
1.50
1.52
1.53
1.55
1.57
1.58
1.60
1.62
1.63
1.65
1.67
1.68
1.70
1.72
1.73
1.75
1.77
1.78
1.80
1.82
1.83
1.85
1.87
1.88
1.90
1.92
1.93

20.67
20.67
20.68
20.68
20.68
20.68
20.69
20.69
20.69
20.69
20.70
20.70
20.70
20.70
20.70
20.71
20.71
20.71
20.71
20.71
20.72
20.72
20.72
20.73
20.73
20.73
20.73
20.74
20.74
20.74
20.74
20.74
20.75
20.75
20.75
20.75
20.75
20.75
20.76
20.76
20.76
20.76
20.76
20.76
20.77

0.29
0.29
0.28
0.28
0.28
0.28
0.27
0.27
0.27
0.27
0.26
0.26
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.25
0.24
0.24
0.24
0.23
0.23
0.23
0.23
0.22
0.22
0.22
0.22
0.22
0.21
0.21
0.21
0.21
0.21
0.21
0.20
0.20
0.20
0.20
0.20
0.20
0.19

0.40
0.40
0.40
0.39
0.39
0.39
0.38
0.38
0.38
0.37
0.37
0.37
0.37
0.36
0.36
0.36
0.35
0.35
0.35
0.34
0.34
0.33
0.33
0.33
0.32
0.32
0.32
0.31
0.31
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.29
0.29
0.29
0.29
0.28
0.28
0.28
0.27
0.27
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March 1996 943-2848

DATALOGGER TIME

YEAR

TRANSDUCER ELAPSED

TR1 TIME

DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1142
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5
6
7
8
9

6.4926
6.4912
6.4895
6.4883
6.4871
6.4858
6.4844
6.4839
6.483
6.4806
6.4791
6.4781
6.4771
6.4759
6.4746
6.4744
6.4731
6.4721
6.4708
6.4701
6.4689
6.4677
6.4668
6.4652
6.4645
6.4631
6.4631
6.4636
6.4609
6.4606
6.4597
6.4596
6.4589
6.4579
6.4576
6.4576
6.455
6.4553
6.4542
6.4546
6.4535
6.4534
6.4522
6.4517
6.4514

1.95
1.97
1.98
2.00
2.02
2.03
2.05
2.07
2.08
2.10
2.12
2.13
2.15
2.17
2.18
2.20
2.22
2.23
2.25
2.27
2.28
2.30
2.32
2.33
2.35
2.37
2.38
2.40
2.42
2.43
2.45
2.47
2.48
2.50
2.52
2.53
2.55
2.57
2.58
2.60
2.62
2.63
2.65
2.67
2.68

20.77
20.77
20.77
20.77
20.77
20.77
20.78
20.78
20.78
20.78
20.78
20.78
20.78
20.78
20.79
20.79
20.79
20.79
20.79
20.79
20.79
20.79
20.79
20.79
20.80
20.80
20.80
20.80
20.80
20.80
20.80
20.80
20.80
20.80
20.80
20.80
20.81
20.80
20.81
20.81
20.81
20.81
20.81
20.81
20.81

0.19
0.19
0.19
0.19
0.19
0.19
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15

0.27
0.27
0.27
0.26
0.26
0.26
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.24
0.24
0.24
0.24
0.24
0.24
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.21
0.21
0.21
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
31
32

6.4494
6.4501
6.4497
6.4487
6.4477
6.4472
6.4472
6.4455
6.4453
6.4438
6.4435
6.4426
6.4417
6.4414
6.4415
6.4411
6.4404
6.4402
6.4398
6.4385
6.4388
6.4376
6.4355
6.4376
6.4355

2.70
2.72
2.73
2.75
2.77
2.78
2.80
2.82
2.83
2.85
2.87
2.88
2.90
2.92
2.93
2.95
2.97
2.98
3.00
3.02
3.03
3.05
3.07
3.05
3.07

20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.81
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82
20.82

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.19
0.20
0.19
0.19
0.19
0.19
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-303-AS

30.48

where: rc = casing radius (feet);
Ra = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS RESULTS
rc

R,

ti (min)
tt (min)

h2/h0

0.08
0.43
7.92 K= 3.9

= 0 K= 1.1
= 3.37

0.86
= 0.11

8E-04 cm/sec
3E+00 ft/day

1.00

o
'•8o:
TJ
(0
CD

0.10 ^
0.00 0.50 1.00 1.50 2.00

Time (min)
2.50 3.00 3.50

Project Name: LAID.LAW / OU-2 RIFS / MO
Project No.::(943-2848

Test Date: 10/31/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P303ASF1 .XLS/HVORSLEV Colder Associates Page 6 of 6
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March 1996 943-2848

RISING HEAD TEST PZ-303-AS
WELL NO. PZ-303-AS

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/31/95
6.3

20.96
2

10.25
14.2
28.9
130
7.92
5.86

7.92

Y

1.24

Y

ELAPSED
TIME

FEET H2O

FEET (btoc)

INCHES

INCHES
FEET (btoc)

FEET (btoc)
FEET

FEET

INCHES
FEET

FEET

DEPTH TO
WATER

HEAD HEAD
RATIO

YEAR DAY HR-MIN SEC (FEETH20) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143
1143

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

5.0619
5.2636
5.399
5.4883
5.5617
5.6208
5.6747
5.7239
5.7655
5.8101
5.8564
5.8925
5.9307
5.9607
5.9848
6.0136
6.0444
6.0691
6.0926
6.1123
6.1324
6.1497
6.1703
6.1853

0.00
0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38

22.20
22.00
21.86
21.77
21.70
21.64
21.59
21.54
21.49
21.45
21.40
21.37
21.33
21.30
21.28
21.25
21.22
21.19
21.17
21.15
21.13
21.11
21.09
21.07

1.24
1.04
0.90
0.81
0.74
0.68
0.63
0.58
0.53
0.49
0.44
0.41
0.37
0.34
0.32
0.29
0.26
0.23
0.21
0.19
0.17
0.15
0.13
0.11

1.00
0.84
0.73
0.66
0.60
0.55
0.51
0.47
0.43
0.40
0.36
0.33
0.30
0.27
0.25
0.23
0.21
0.19
0.17
0.15
0.14
0.12
0.10
0.09

File:P303ASR1 .XLS\DATA Colder Associates Page 1 of 4



March 1996 ^W ^V 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO HEAD HEAD
TR1 TIME WATER RATIO

YEAR DAY HR-MIN SEC (FEETH20) (MIN) (FEET) (FEET)

305 305 1143 58 6.2013 0.40 21.06 0.10 0.08
305 305 1143 59 6.2144 0.42 21.05 0.09 0.07
305 305 1144 0 6.2249 0.43 21.04 0.08 0.06
305 305 1144 1 6.2366 0.45 21.02 0.06 0.05
305 305 1144 2 6.2443 0.47 21.02 0.06 0.04
305 305 1144 3 6.2565 0.48 21.00 0.04 0.04
305 305 1144 4 6.2603 0.50 21.00 0.04 0.03
305 305 1144 5 6.2707 0.52 20.99 0.03 0.02
305 305 1144 6 6.2768 0.53 20.98 0.02 0.02
305 305 1144 7 6.2828 0.55 20.98 0.02 0.01
305 305 1144 8 6.2889 0.57 20.97 0.01 0.01

Fiie:P303ASRi.XLS\DATA Colder Associates Page 2 of 4



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-303-AS

•2L.
'"(TT)\n,J

30.40

where: rc = casing radius (feet);
Re = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS

re =
Ro =

Le =
ti (min) =
tj (min) =

/>,//?„ =
hz/h0 =

0.08
0.43
7.92

0
0.60
0.95
0.03

RESULTS

K= 3.73E-03 cm/sec
K= 1.06E+01 ft/day

1.00 a

0.10

to
oc

0)

0.01

0.00
0.00 0.10 0.20 0.30

Time (min)
0.40 0.50 0.60

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/31/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P303ASR1 .XLS/HVORSLEV Colder Associates Page 3 of 4



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-303-AS

r'/nl
K =

2L. t y,

where:
rc = casing radius (feet);
Re = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
r* =
Lg =

ln(Re/rw)

Yo =
y. =
t =

0.24
0.43
7.92
1.34
1.17
0.04
0.60

RESULTS

K= 1.48E-02 cm/sec
K= 4.20E+01 ft/day

10.00

1.00

0><u

CO

0.01
0.00 0.10 0.20 0.30 0.40

Time (min)
o.so 0.60

Project. Name: LAIDLAW/ OU-2 RIFS / MO
Project No/. 943-2848
Test Date: 10/31/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P303ASR1.XLS/BOUWER Golder Associates Page 4 of4
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March 1996 943-2848

FALLING HEAD TEST PZ-304-AS

WELL NO. PZ-304-AS

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL
SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN
EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH
STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME
TR1

10/24/95
7.28

21.35
2

8.25
13.8
30.3
140
8.96
4.82
8.96

Y

0.39

Y

ELAPSED
TIME

FEET H20

FEET (btoc)
INCHES
INCHES
FEET (btoc)
FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO
WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298 .
298'
298
298
298
298
298
298
298
298
298
298

1438
1438
1438
1438
1438
1438
1438
1438
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439
1439

44
46
48
50
52
54
56
58
0
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42

7.6689
7.5014
7.4805
7.4567
7.4413
7.5322
7.4344
7.4224
7.4117
7.409
7.3946
7.3879
7.3814
7.3773
7.3724
7.3658
7.3609
7.3603
7.3566
7.3524
7.3498
7.3429
7.3438
7.3411
7.3355
7.3354
7.3322
7.3297
7.3275
7.326

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53
0.57
0.60
0.63
0.67
0.70
0.73
0.77
0.80
0.83
0.87
0.90
0.93
0.97

20.96
21.13
21.15
21.17
21.19
21.10
21.20
21.21
21.22
21.22
21.24
21.24
21.25
21.25
21.26
21.26
21.27
21.27
21.27
21.28
21.28
21.29
21.29
21.29
21.29
21.29
21.30
21.30
21.30
21.30

0.39
0.22
0.20
0.18
0.16
0.25
0.15
0.14
0.13
0.13
0.11
0.11
0.10
0.10
0.09
0.09
0.08
0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05

1.00
0.57
0.52
0.45
0.41
0.65
0.40
0.37
0.34
0.33
0.29
0.28
0.26
0.25
0.24
0.22
0.21
0.21
0.20
0.19
0.18
0.16
0.16
0.16
0.14
0.14
0.13
0.13
0.12
0.12
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March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED

TR1 TIME

YEAR DAY HR-MIN SEC (FEET H2O) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298

1439
1439
1439
1439
1439
1439
1439
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440
1440

44
46
55
56
57
58
59
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

7.3246
7.3223
7.3194
7.3154
7.3155
7.3138
7.3133
7.3121
7.3119
7.3102
7.3103
7.3099
7.3085
7.3081
7.3072
7.3086
7.3053
7.3056
7.3048
7.3038
7.3028
7.3035
7.3017
7.3012
7.3019
7.3004
7.2996
7.2972
7.2977
7.2968
7.2963
7.2967
7.2954
7.2946
7.2944
7.2944
7.2925
7.2921
7.2906
7.2898
7.2899
7.2888
7.2893
7.2889
7.289
7.2872

1.00
1.03
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43
1.45
1.47
1.48
1.50
1.52
1.53
1.55
1.57
1.58
1.60
1.62
1.63
1.65
1.67
1.68
1.70
1.72
1.73
1.75
1.77
1.78
1.80
1.82
1.83
1.85
1.87
1.88
1.90

21.31
21.31
21.31
21.31
21.31
21.32
21.32
21.32
21.32
21.32
21.32
21.32
21.32
21.32
21.32
21.32
21.32
21.32
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.33
21.34
21.34
21.34
21.34
21.34
21.34
21.34
21.34
21.34
21.34
21.34
21.34
21.34

0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.11
0.11
0.10
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.06
0.05
0.05
0.04
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
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March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-304-AS

30.48

where: rc = casing radius (feet);
Rg = filter pack radius (feet);
Lg = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
rc =
Re =
L,=

t , (min) =
t2 (min) =

hi/h0 =
h2/h0 =

0.08
0.34
8.96

0
2.01
0.46
0.03

RESULTS

K= 8.69E-04 cm/sec
K= 2.46E+00 ft/day

1.000

0.10

0.01
0.00 0.50 1.00

Time (min)
1.50 2.00

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 10/24/95

Analysis By: CVK

Checked By: FRB
Analysis Date: 1/22796

File:P304ASF1 .XLS/HVORSLEV Golder Associates Page 3 of 3



March 1996 943-2848

RISING HEAD TEST PZ-304-AS

WELL NO. PZ-304-AS

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

TR1

10/24/95
7.28

21.35
2

8.25
13.8
30.3
140
8.96
4.82
8.96

Y

2.48

Y

ELAPSED

TIME

FEET H2O

FEET (btoc)
INCHES

INCHES

FEET (btoc)

FEET (btoc)

FEET

FEET

INCHES

FEET

FEET

DEPTH TO

WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H2O) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298
298

1442
1442
1442
1442
1442
1442
1442
1442
1442
1442
1442
1442
1443
1443
1443
1443
1443

36
38
40
42
44
46
48
50
52
54
56
58
0
2
4
6
8

4.797
5.555
6.0565
6.3892
6.6299
6.8063
6.9305
7.0198
7.0945
7.1446
7.1798
7.204
7.2242
7.2386
7.2479
7.261
7.2662

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
0.50
0.53

23.83
23.08
22.57
22.24
22.00
21.82
21.70
21.61
21.54
21.49
21.45
21.43
21.41
21.39
21.38
21.37
21.36

2.48
1.73
1.22
0.89
0.65
0.47
0.35
0.26
0.19
0.14
0.10
0.08
0.06
0.04
0.03
0.02
0.01

1.00
0.69
0.49
0.36
0.26
0.19
0.14
0.10
0.07
0.05
0.04
0.03
0.02
0.02
0.01
0.01
0.01

File:P304ASR1.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-304-AS

where: rc = casing radius (feet);
Rg = filter pack radius (feet);
Le = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

Re = 0.34

*-e =

f , (min) -
t2 (min) =

ht/hg =
h2/h0 =

8.96
0

0.60
0.91
0.00

RESULTS

K= 5.89E-03 cm/sec
K= 1.67E+01 ft/day

1.00

0.10

ra
Cd
•onj
o>
X

0.01

0.00
0.00 0.10 0.20 0.30

Time (min)
0.40 0.50 0.60

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 10/24/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P3MASR1 JCLSVHVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-304-AS

K =
2L. ' y,

where:
rc = casing radius (feet);

Re = effective radius (feet);

Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

y0 = initial drawdown (feet)

y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.20
rw = 0.34

ln(R,/rw)

yt =
t =

8.96
1.73
2.34
0.01
0.59

RESULTS

K= 1.84E-02 cm/sec
K= 5.22E+01 ft/day

10.00

1.00

•o
n>
0)

0.10

0.01
0.00 0.10 0.20 0.30

Time (min)
0.40 0.50 0.60

Project Name: LAIDLAW/ OU-2 RIFS / MO

Project No.: 943-2848

Test Date: 10/24/95

Analysis By:

Checked By:

Analysis Date:

CVK
FRB

1/22/96

File:P304ASR1 .XLSVBOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-304-AI

WELL NO. PZ-304-AI

DATE

INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER

CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS

WATER TABLE TO BOTTOM OF SCREEN

DATALOGGER

YEAR

305

305
305
305
305
305
305

DAY

298
298
298
298
298
298
298

EQUIVALENT DIAMETER

OPEN INTERVAL LENGTH

STATIC IN SCREEN?

MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

TIME TRANSDUCER

TR1

HR-MIN SEC (FEET H2O)

1414 6 12.383
1414 8 9.2916
1414 10 9.8479
1414 12 9.9482
1414 14 9.9399
1414 16 9.9217
1414 18 9.9179

10/24/95
9.9

21.72
2

8.25
38.3
52.4
140
30.7

4.82

14.1

N

2.48

N

ELAPSED

TIME

(MIN)

0.00

0.03
0.07
0.10
0.13
0.17
0.20

FEET H2O

FEET (btoc)

INCHES

INCHES

FEET (btoc)

FEET (btoc)

FEET

FEET

INCHES

FEET

FEET

DEPTH TO

WATER

(FEET)

19.24
21.11
21.67
21.67
21.68
21.70
21.70

HEAD

(FEET)

2.48
0.61
0.05
0.05
0.04
0.02
0.02

HEAD

RATIO

1.00
0.25
0.02
0.02
0.02
0.01
0.01

File:P304AI1.XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-304-AI

2L. P. (tt-rt)
30.48

where: rc = casing radius (feet);

Re = filter pack radius (feet);

Lg = length of screened interval (feet);

t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS RESULTS

rc

*.
L0

t1 (min)
t2 (min)

hi/h0

hj/ho

=
=
=
=
=
=
=

0.08
0.34
14.1 K= 2.4

0 K= 6.9
0.13
1.05
0.00

WE-02 cm/sec
1E+01 ft/day

to
o:
•a
CD
0)

1.00

0.10

0.01

0.00

0.00 0.05 0.10

Time (min)

0.15 0.20

Project Name: LAIDLAW/ OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 10/24/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P304A11 .XLS\HVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-304-AI

K =
2L. t y,

where:
rc = casing radius (feet);

Rg = effective radius (feet);

La = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)

ya = initial drawdown (feet)

yt = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

rc =
rw =
L.=

ln(Ra/rw)

Yo =
yt =
f =

0.08
0.34
14.1
2.53
2.63
0.01
0.10

RESULTS

K= 1.71E-02 cm/sec
K= 4.86E+01 ft/day

T3
CO
0)
I

10.00

1.00

0.10

0.01

L -O-

0.00 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO

Project No.: 943-2848
Test Date: 10/24/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P304AI1 .XLSVBOUWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-305-AI
WELL NO. PZ-305-AI

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER

TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

DATALOGGER

YEAR

305
305
305
305
305
305

DAY

305
305
305
305
305
305

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

TIME TRANSDUCER

TR1

HR-MIN SEC (FEET H2O)

958 34 11.057
958 36 10.639
958 38 10.717
958 40 10.757
958 42 10.739
958 44 10.739

10/31/95
10.74
27.18
2

8.25
50.9
65.0
50
37.8
4.82
14.1
N

0:32
N

ELAPSED
TIME

(MIN)

0.00
0.03
0.07
0.10
0.13
0.17

FEET H20

FEET (btoc)
INCHES

INCHES
FEET (btoc)

FEET (btoc)

FEET
FEET

INCHES

FEET

FEET

DEPTH TO

WATER

(FEET)

26.86
27.08
27.16
27.16
27.18
27.18

HEAD

(FEET)

0.32
0.10
0.02
0.02
0.00
0.00

HEAD
RATIO

1.00
0.32
0.07
0!05
0.00
0.00

File:P305AIR1 .XLS\DATA Colder Associates Page 1 of 3



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-305-AI

ir2L. R.
30.48

where: rc = casing radius (feet);

Re = filter pack radius (feet);

Lg = length of screened interval (feet);
t = time (seconds); and,
h, = head at time t (feet).

INPUT PARAMETERS
rc = 0.08

Rg = 0.34
L» =

1 1 (min) =
t2 (min) =

/I,//I0 =

h2/h0 =

14.1
0

0.12
1.02
0.01

RESULTS

K= 1.81E-02 cm/sec
K= 5.13E+01 ft/day

1.00

.2
75tr
<0o>

0.10

0.01
0.00 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/31/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P305AIR1 .XLSNHVORSLEV Colder Associates Page 2 of 3



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-305-AI

K =
2L. t yt

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Lg = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS

re =
r»u

Le =

ln(Re/rw)

Yo =
y, =
t =

0.08
0.34
14.1
2.80
0.34
0.01
0.09

RESULTS

K= 1.38E-02 cm/sec
K= 3.92E+01 ft/day

1.00

ro.io
03
0)
X

0.01
0.00 0.05 0.10

Time (min)
0.15 0.20

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848

Test Date: 10/31/95

Analysis By: CVK
Checked By: FRB

Analysis Date: 1/22/96

File:P305AIR1J<LS\80UWER Colder Associates Page 3 of 3



March 1996 943-2848

FALLING HEAD TEST PZ-305-AI

WELL NO. PZ-305-AI

DATE
INITAL HEAD ON TRANSDUCER

INITIAL DEPTH TO WATER
CASING DIAMETER

SAND DIAMETER
TOP OF OPEN INTERVAL

BOTTOM OF OPEN INTERVAL

SATURATED THICKNESS
WATER TABLE TO BOTTOM OF SCREEN

EQUIVALENT DIAMETER
OPEN INTERVAL LENGTH

STATIC IN SCREEN?
MAX. HEAD CHANGE

MAX. HEAD IN SCREEN?

DATALOGGER TIME

YEAR DAY HR-MIN

TR1

SEC (FEET H2O)

10/31/95
10.74
27.18

2
8.25
50.9
65.0
500
37.8
4.82
14.1
N

2.52
N

ELAPSED
TIME

FEET H20

FEET (bloc)
INCHES
INCHES
FEET (btoc)

FEET (btoc)
FEET
FEET

INCHES
FEET

FEET

DEPTH TO
WATER

(MIN) (FEET)

HEAD

(FEET)

HEAD
RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

957
957
957
957
957
957
957
957
957
957
957
957
957
957
957
958
958
958
958
958
958
959
959
959
959
959
959
959
959
959

30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
34
36
38
40
42
44
51
52
53
54
55
56
57
58
59

13.26
10.474
10.707
10.817
10.765
10.744
10.75
10.752
10.749
10.748
10.748
10.748
10.748
10.748
10.747
11.057
10.639
10.717
10.757
10.739
10.739
10.926
10.425
10.604
10.741
10.79
10.804
10.781
10.753
10.741

0.00
0.03
0.07
0.10
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.37
0.40
0.43
0.47
1.07
1.10
1.13
1.17
1.20
1.23
2.35
2.37
2.38
2.40
2.42
2:43
2.45
2.47
2.48

24.66
26.91
27.15
27.10
27.16
27.18
27.17
27.17
27.17
27.17
27.17
27.17
27.17
27.17
27.17
26.86
27.08
27.16
27.16
27.18
27.18
26.99
26.87
27.04
27.18
27.13
27.12
27.14
27.17
27.18

2.52 •;

0.27
0.03
0.08
0.02
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.32
0.10
0.02
0.02
0.00
0.00
0.19
0.31
0.14
0.00
0.05
0.06
0.04
0.01
0.00

1.00
0.11
0.01
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
0.04
0.01
0.01
0.00
0.00
0.07
0.12
0.05
0.00
0.02
0.03
0.02
0.01
0.00

File:P305TEST.XLS\DATA Colder Associates Page 1 of 5



March 1996 943-2848

DATALOGGER TIME

YEAR

TRANSDUCER ELAPSED

TR1 TIME

DAY HR-MIN SEC (FEET H20) (MIN)

DEPTH TO

WATER

(FEET)

HEAD

(FEET)

HEAD

RATIO

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1000
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1001
1002
1002
1002
1002
1002
1002
1002
1002
1002
1002
1002
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003

0
21
22
23
24
25
26
27
28
29
30
31
32
33
34
41
42
43
44
45
46
47
48
49
50
51
25
26
27
28
29
30
31
32.
33
34
35
36
37
38
39
40
41
42
43
44
45
46

10.741
9.8456
11.004
11.242
10.981
10.723
10.636
10.669
10.726
10.754
10.756
10.746
10.738
10.739
10.739
11.331
10.251
10.521
10.672
10.779
10.812
10.803
10.77
10.749
10.745
10.745
4.5032
10.801
11.451
11.212
10.806
10.616
10.624
10.703
10.753
10.762
10.751
10.74
10.736
10.74
10.742
10.743
10.745
10.745
10.741
10.742
10.744
10.742

2.50
3.85
3.87
3.88
3.90
3.92
3.93
3.95
3.97
3.98
4.00
4.02
4.03'
4.05
4.07
5.18
5.20
5.22
5.23
5.25
5.27
5.28
5.30
5.32
5.33
5.35
5.92
5.93
5.95
5.97
5.98
6.00
6.02
6.03
6.05
6.07
6.08
6.10
6.12
6.13
6.15
6.17
6.18
6.20
6.22
6.23
6.25
6.27

27.18
28.07
27.44
27.68
27.42
27.20
27.28
27.25
27.19
27.19
27.20
27.19
27.18
27.18
27.18
26.59
26.69
26.96
27.11
27.14
27.11
27.12
27.15
27.17
27.18
27.18
33.42
27.24
27.89
27.65
27.25
27.30
27.30
27.22
27.19
27.20
27.19
27.18
27.18
27.18
27.18
27.18
27.19
27.19
27.18
27.18
27.18
27.18

0.00
0.89
0.26
0.50
0.24
0.02
0.10
0.07
0.01
0.01
0.02
0.01
0.00
0.00
0.00
0.59
0.49
0.22
0.07
0.04
0.07
0.06
0.03
0.01
0.00
0.00
6.24
0.06
0.71
0.47
0.07
0.12
0.12
0.04
0.01
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.35
0.10
0.20
0.10
0.01
0.04
0.03
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.23
0.19
0.09
0.03
0.02
0.03
0.03
0.01
0.00
0.00
0.00
2.47
0.02
0.28
0.19
0.03
0.05
0.05
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

File:P305TEST.XLS\DATA Colder Associates Page 2 of 5



March 1996 943-2848

DATALOGGER TIME TRANSDUCER ELAPSED DEPTH TO
TR1 TIME WATER

HEAD HEAD

RATIO

YEAR DAY HR-MIN SEC (FEET H20) (MIN) (FEET) (FEET)

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305
305

1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1004
1004
1004
1004
1004
1004
1004
1004
1004

47
48
49
50
51
52
53
54
55
56
57
58
59
0
1
2
3
4
5
6
7
8

10.744
10.745
10.744
10.743
10.745
10.745
10.745
10.744
10.745
10.744
10.743
10.744
10.744
10.745
10.745
10.745
10.745
10.743
10.744
10.745
10.746
10.745

6.28
6.30
6.32
6.33
6.35
6.37
6.38
6.40
6.42
6.43
6.45
6.47
6.48-
6.50
6.52
6.53
6.55 '
6.57
6.58
6.60
6.62
6.63

27.18
27.19
27.18
27.18
27.19
27.19
27.19
27.18
27.19
27.18
27.18
27.18
27.18
27.19
27.19
27.19
27.19
27.18
27.18
27.19
27.19
27.19

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

File:P305TEST.XLS\DATA Golder Associates Page 3 of 5



March 1996 943-2848

HVORSLEV SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-305-AI

30.48

where: rc = casing radius (feet);
R9 = equivalent radius (feet);
La = length of screened interval (feet);
t = time (seconds); and,
/7( = head at time t (feet).

INPUT PARAMETERS

re =
Re =

L. =
1 1 (min) =
1 2 (min) =

hi/h0 =
h,/h0 =

0.08
0.34
14.1

0
1.00
0.08
0.05

RESULTS

K= 1.93E-04 cm/sec
K= 5.46E-01 ft/day

1.00 D

CO
IT
•a
(0

0.10

0.01

--a •

o.oo 0.20 0.40 0.60
Time (min)

0.80 1.00

Project Name: LAIDLAW / OU-2 RIFS / MO
Project No.: 943-2848
Test Date: 10/31/95

Analysis By: CVK
Checked By:

Analysis Date: 1/22/96

File:P305TEST.XLS/HVORSLEV Colder Associates Page 4 of 5



March 1996 943-2848

BOUWER AND RICE SLUG TEST ANALYSIS
FALLING HEAD TEST PZ-305-AI

K-
2L. yt

where:
rc = casing radius (feet);
Rg = effective radius (feet);
Le = length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
rc = 0.08
r w = 0.34

ln(Re/rw)

Yo -

t =

14.1
2.49
0.04
0.03
1.00

RESULTS

K= 1.72E-04 cm/sec
K= 4.89E-01 ft/day

10.00

1.00

<B
.a
13
(0
0)

0.10

0.01

: 30; :

0.00 0.20 0.40 0.60
Time (min)

0.80 1.00

Project Name: LAIDLAW/OU-2 RIFS/MO

Project No.: 943-2848

Test Date: 10/31/95

Analysis By: CVK

Checked By:

Analysis Date: 1/22/96

File:P305TEST .XLS/BOUWER Colder Associates Page 5 of 5



APPENDIX D

GEOTECHNICAL TEST DATA

June 1996 Golder Associates 943-2848.207
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PROCTOR CURVE
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H OF SAMPLE
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RIPTION Silty CLAY with trace

) sand (CL)
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(̂  39

(%) 22

%) 17

80

-2.70

x— 2.60

\

V\vv\
\ ; v \

\. \K
: >t '̂  V

L.\̂  s^*v

; ;vV\.

20 25 30 35 40
PERCENT OF DRY WEIGHT

TITLE

PROCTOR CURVE
SAMPLE #PS-2

DRAWN .gp DATE

CHtCKt' KMR SCAL

REVIEWED FILE

JULY 1995 JOB N0 943-2848202
£ AS SHOWN °*c NO./REV. NO.
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PARTICLE

6" 3" 1.5" .75

% 7°

P "

A
S
S „. .
I

N on. ,

G

1000 100

uses
COBBLES

SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

.375" 4 10 20 40 60 100 200
-*~.. i

^ \

\
\
\
\
\
\

10 0 1 0.01
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
DI

SAMPLE ID
)REHOLE

JtfPLE NO. PS-2

EPTH

| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Med Fine

SAND

\ ^
•>^> * c

0.001

FINES (Silt and Clay)

w%
25.9

LL
39

PL

22
PI
17

Gs

2.81 Si

DESCRIPTION
Ity CLAY with trace fine sand

Date Tested: 6/28/95 USCS: CL

TECH: BRB

DATE: 07/11/95

CHECKED: ASF
REVIEWED:

FILENAME Ttarn

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



PARTICLE

6" 3" 1.5" .75

% 7°

P 6°

A 50-s -80

s 40. .
I

N 30- •

G

1000 100

uses
COBBLES

SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

.375' 4 10 20 40 60 100 200

^ L

\

\
1 1

\\

\

\

10 \ 01 O.bl
Grain size in millimeters

Coarse Fine

GRAVEL

B
Sy
D

SAMPLE ID
3REHOLE

MHPLE NO. PS-1
EPTH

[Sample Type:

LAIDLAW/OU2 RIFS/MO
943-2848.202

Cor Med Fine

SAND

t > s
S

o.doi

FINES (Silt and Clay)

W%

23.0
LL
47

PL

17

PI

30
Gs

2.74 Si
DESCRIPTION

ty CLAY with trace fine sand

Date Tested: 6/28/95 USCS: CL

TECH: BRB
DATE: 07/11/95
CHECKED: ASF
REVIEWED:

FILENAUE: 2MJm

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



E SIZE DISTRIBUTION ASTM D421JHW D422
US STANDARD SIEVE OPENING SIZES

er 3- i.y .73' .375- 4 10 20 40 eo 100 200

%

p
A fin- •

s
00-

I
«0-

G

"1000 160 10

\
\\

\

01 0.01 0.(

uses

Grain size in millimeters

COBBLES

Coarse Fine

GRAVEL

C Med Fine

SAND
FINES (Silt or Clay)

SAMPLE ID

BOREHOLE PZ-208-SS

SAMPLE NO.

DEPTH (FT.) 10-12'

W% LL PL PI Gs DESCRIPTION

FINES and fine SAND

| Sample Type: Date Tested: 6/29/95 USCS: -

LAIDLAW/OUZ RIFS/MO
943-2848.202

TECH: HM

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

P1LDIAUB 2UGW

COLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



'ARTICLE SIZE DISTRIBUTION ASTM D421

US STANDARD SIEVE OPENING SIZES

D422

3' 1.S" .75' .375' 4 10 20 40 60 100 200

%

p
A BO-

s
00-

I
40-

G

1000 100 10

^

^\
\

I

\

\

^ \

'

\\

\

.

\

01

,

0.01 o.t

uses

Grain size in millimeters

COBBLES

Coarse Fine

GRAVEL

C Mod Fine

SAND
FINES (Silt or Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO. PZ-207AS

DEPTH (FT.) 36.0-38.0

W%

17.0%

LL
-

PL
-

PI
-

Cs
-

DESCRIPTION

Coarse to fine SAND with trace fines

| Sample Type: Date Tested: 4/28/95 USCS: SP

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH: KRF

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME: 2MIW7

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375' 4 10 20 40 60 100 200

% 70

P 6°

A 50-s 50

s ... .
I
N in

G

1000 100

uses
COBBLES

Coarse

10

«

\

^ \

\

I

\
S

01

Grain size in millimeters

Fine

GRAVEL

B<

s/
D

SAMPLE ID
3REHOLE
VMPLE NO. PZ-206-SS
EPTH 8-10,32-34

1 Sample Type:

LAIDLAW/OC2 RIFS/MO
943-2848.202

Cor Med Rne

SAND

^ v »~_ »~. 1 0 0 .

o.bi 0.001

FINES (Sltt and Clay)

W% LL PL

NP

PI
NP

Gs
2.62 M

DESCRIPTION
edium to fine SAND with little silt

Date Tested: 4/6/95 USCS: SP-SM

TECH: GI
DATE: 07/11/95
CHECKED: ASF
REVIEWED:

FILENAME aaat
COLDER ASSOCIATES INC.
LAKEWOOD, COLORADO
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10

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5- .75" .375" 4 10 20 40 60 100 200

^**A

V,
\

\

\

v,,^
Bt >,

Grain size in millimeters

uses
COBBLES

Coarse Fine

GRAVEL

Cor Mod Fine

SAND
FINES (Silt and Clay)

SAMPLE ID
BOREHOLE PZ-205-AS

SAMPLE NO.
DEPTH 31-33'

W% LL PL PI Gs
2.68

DESCRIPTION
SILT with some coarse to fine sand,
trace fine gravel

| Sample Type: Date Tested: 6/28/95 USCS: ML

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH:
DATE:
CHECKED:
REVIEWED:

BRB
07/11/95
ASF

FILENAME: 9OIH*

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO
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100

90
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70-

40

30

20-

10-

1000

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

100 10 0 1

Grain size in millimeters
0.01 0.001

uses
COBBLES

Coarse Fine

GRAVEL

Cor Med Fine

SAND
FINES (Silt and Clay)

SAMPLE ID
BOREHOLE PZ-205-AS

SAMPLE NO.
DEPTH 41-43'

W%
-

LL

—

PL
-

PI
-

Gs

2.81
DESCRIPTION

FINES and coarse to fine SAND

| Sample Type: Dale Tested: 6/27/95 USCS: --

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH:

DATE:

CHECKED:

REVIEWED:

GI

07/11/95

ASF

rOEXAllE: BUMA

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

90- •

% 70

p 60

A 50-s M

S 40- •
I

N in- .

G

1000

uses

100

COBBLES

10

Coarse

-— <
h- ..— ;

i —
-&-

"%

01

Grain size in millimeters

Fine

GRAVEL

BC

SA
Dl

SAMPLE ID
)REHOLE

JAPLE NO. PZ-205-SS
iPTH 28-30

I Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Med Fine

SAND

\

\

\

\

\

\

k
'! .

o.bi

^ 1.

^
k. -&

• — i *^«i

o.rJoi

FINES (Sitt and Clay)

W% LL PL PI Gs

2.64 FI
DESCRIPTION

MES with little coarse to fine sand

Date Tested: 4/9/95 USCS: -

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:
flLENAUK Bum

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO
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PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

100 10 0 1

Grain size in millimeters

\

0.01 0.001

uses
COBBLES

Coarse Fine

GRAVEL

Cor Mod Fine

SAND
FINES (SIR and Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO. PZ-204-SS

DEPTH 8-10,10-12

W% LL
-

PL
NP

PI
NP

Gs
2.68

DESCRIPTION

SILT with some Tine sand

| Sample Type: Date Tested: 4/6/95 USCS: ML

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH:

DATE:

CHECKED:

REVIEWED:

GI

07/11/95

ASF

FIL£NAU& W42M

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE

6" 3" 1.5" .75'

% 7°

P *

A 50- •
S

S 40-
I

N -in. .

G

Tooo 160

uses
COBBLES

SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

.375" 4 10 20 40 60 100 200
- . • .4 — •e- -»— ,. I

\

^ \

\
«

\
4

V

\•K

10 \ 01 0.01
Grain size in millimeters

Coarse Fine

GRAVEL

BC

SA

Dl

SAMPLE ID
)REHOLE PZ-203-SS

MPLE NO.
;PTH 8-10'

Sainple Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Mad fine

SAND

K
-~I •S

So

0.001

FINES (Silt and Clay)

w% LL PL PI Gs
2.85 Fl

DESCRIPTION
NES with trace medium to fine sand

Date Tested: 6/27/95 USCS: -

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:
PIUNAM& 3UVU

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



•ARTICLE SIZE DISTRIBUTION ASTM D42fWD 0422
US STANDARD SIEVE OPENING SIZES

8- 31 1.5' .75' .375' 4 10 20 40 80 100 200

P

A
S
S
I
N
G

uses

1000 100

COBBLES

10

Coarse

_
B

\
\

\
\

\
\

\

01

Grain size in millimeters

Fine

GRAVEL

C Med Fine

SAND

:

0.6l 0.(

FINES (Silt or Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO.

DEPTH (FT.)

PZ-203-SS

38-40'

W%

-

LL

-

PL

-

PI

-

Gs

-

DESCRIPTION

Medium to fine SAND with some fines

Sample Type: Date Tested: 6/26/95 USCS: -

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH: HM

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME: 94003

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 70

P 6°

A 50-s M

S 40-
I

G

1000 100

uses
COBBLES

-&. -a — .
\

^

s
\

î

\

\
\

\

1 1

10 \ 01 0.01
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
DI

SAMPLE ID

)REHOLE

MPLE NO. PZ-202-SS

iPTH 6-8,8-10

] Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2*48.202

Cor Mod Fine

SAND

A

"> '--*,

0.001

FINES (Sin and Clay)

W%

26.7
LL
45

PL
24

PI
21

Gs
2.74 S

DESCRIPTION

Ity CLAY with trace medium to fine sand

Date Tested: 4/9/95 USCS: CL

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

RLENAU& auaa

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO
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PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375' 4 10 20 40 60 100 200

1000 100

uses
COBBLES

"\

10 01
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
Dl

SAMPLE ID
)REHOLE
MPLE NO. PZ-201-SS
iPTH 24-26,26-28

I Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Mod Fine

SAND

V

t

\

\

\\

\

.

\

0.1)1

j i

^ •̂ 1
S!

0.001

FINES (Silt and Clay)

W%

34.5
LL PL

NP
PI

NP
Gs

2.62 SE
DESCRIPTION

LT with little fine sand

Date Tested: 4/9/95 USCS: ML

TECH: GI
DATE: 07/11/95
CHECKED: ASF
REVIEWED:

FILENAME: 3U»

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



% 70

p 60

A 50-s 50

s 40. .
I
N in- .

G

1000

uses

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

100

COBBLES

•

10

Coarse

i
\

\

\

\

^\

o 1 o.bi
Grain size in millimeters

Fine

GRAVEL

BC
SA
Dl

SAMPLE ID
)REHOLE
MPLE NO. PZ-200-SS
iPTH 6-8,8-10

| Sample Type:

LAIDLAW/OU2 RIFS/MO
943-2848.202

Cor Mod Fine

SAND

S 9 - *,
"->

'̂ 0

0.001

FINES (Silt and Clay)

W%

27.5

LL
36

PL

24
PI
12

Gs
2.64 C

DESCRIPTION
ayey SILT with trace fine sand

Date Tested: 04/06/95 USCS: CL-ML

TECH: GI
DATE: 07/11/95
CHECKED: ASF
REVIEWED:

FILENAME Ouai

GOLDER ASSOCIATES INC.
IAKEWOOD, COLORADO



CLE SIZE DISTRIBUTION ASTM D42
US STANDARD SIEVE OPENING SIZES

D422

P
A
S
S
I
N
G

uses

100

9O

70-

50-

4O

3O

20-

1000

3' 1.51 .75' .375' 4 10 20 40 60 100 200

100 10 01 0.01 0.001

Grain size in millimeters

COBBLES

Coarse Fine

GRAVEL

C Med Fine

SAND
FINES (Silt or Clay)

SAMPLE ID

BOREHOLE PZ-116-SS

SAMPLE NO.

DEPTH (FT.) 29-31'

W% LL PL PI Gs DESCRIPTION

Medium to fine SAND with trace fines

| Sample Type: Date Tested: 6/26/95 USCS: SP

LAIDLAW/OU2 RIFS/MO
943-2848.202

TECH: HM

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

COLDER ASSOCIATES INC
LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 70

Rn- •p 60

A 50-s M

S 40-
I

N in- .

G

1000 100

uses
COBBLES

. |

s

\
VI

I
X (

10 \ 01 o.bi
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
Dl

SAMPLE ID
)REHOLE PZ-115-SS

LMPLE NO.

•PTH 30-32'

| Sample Type:

LAIDLAW/OU2 RIFS/MO

943.2848.202

Cor Mod Fine

SAND

"•̂ >— €3

0.001

FINES (Silt and Clay)

W% LL PL PI Gs
2.72 M

DESCRIPTION
edium to fine SAND with little fines

Date Tested: 6/27/95 USCS: --

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME 2IU1UA

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



CLE SIZE DISTRIBUTION ASTM D42HVFD422
US STANDARD SIEVE OPENING SIZES

1.5' .75' ,37SP 4 10 20 40 60 100 200

%

p
A «v .

s
so-

I
N 40"
G

^000 160 10

— — Hi
s,

V

\
\

I

I,

I
>s

01 0.01 O.I

uses

Grain size in millimeters

COBBLES

Coarse Fine

GRAVEL

C Med Fine

SAND
FINES (Silt or Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO. PZ-115-SS

DEPTH (FT.) 30-32'

W%

17.0%

LL PL PI Gs DESCRIPTION

| Sample Type: Date Tested: 6/26/95 USCS:

LAIDLAW/OU2 RIFS/MO
943-2848.202

TECH: HM

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

P1LENAUE: 9O11S

COLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

90-

% 70

p 60

A 50-s 50

s 40_
I
N in- •

G

1000 100

uses
COBBLES

'•V,
~-»!

^., • B

^
>

\
\

\
s

10 o!l O.bl
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
DI

SAMPLE ID
)REHOLE
iMPLENO. PZ-114-AS
•PTH 12.0-14.0

[Sample Type:

LAIDLAW/OU2 RIFS/MO
943-2848.202

Cor Mod Fine

SAND

* > >
s ~~~, s=

0.001

FINES (Silt and Clay)

W%
33.2

LL
40

PL
24

PI
16

Gs

2J1 SU
sa

DESCRIPTION
ty CLAY with little coarse to fine
nd, trace fine gravel

Date Tested: 4/29/95 USCS: CL

TECH: GI
DATE: 07/11/95
CHECKED: ASF
REVIEWED:

FIUHAME: HU1UA

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



CLE SIZE DISTRIBUTION ASTM D42lWv D422
US STANDARD SIEVE OPENING SIZES

6" 31 1.S1 .75' .375' 4 10 20 40 60 100 200

P

A
S
S
I
N
G

uses

1000 100

COBBLES

- •• •« =5 1 S • -•«
\
\
\\
I
\

10 01

Grain size in millimeters

Coarse Fine

GRAVEL

C Med Fine

SAND

o.bi o.c

FINES (Silt or Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO. PZ-1 HAS

DEPTH (FT.) 24.0-26.0

W%

20.3%

LL
-

PL

-
PI
-

Gs

-

DESCRIPTION

Coarce to Tine SAND with some fines

| Sample Type: Date Tested: 4/28/95 USCS: -

LAIDLAW/OU2 RIFS/MO
943-2848.202

TECH: KRF

DATE: 07/11/95

.CHECKED: ASF

REVIEWED:

COLDER ASSOCIATES INC
LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 7°

P 6°

A
s 50

s ^ .
I
N in- .

G

1000 100

uses
COBBLES

• - 5. •̂
-— ̂

1 — i
' - v

6

X
X

\
I

^ s
V
\

\
\.

\

10 o!l O.bl
Grain size in millimeters

Coarse Fine

GRAVEL

BC

SA
Dl

SAMPLE ID
)REHOLE PZ-113-AS

iMPLE NO.
iPTH 8-10'

1 Sample Type:

LAIDLAW/OU2 R1FS/MO

943-2848.202

Cor Med Fine

SAND

K
s

N
SS,

0.001

FINES (Silt and Clay)

W% LL PL PI Gs
2.69 Fl

DESCRIPTION
NES with some coarse to fine sand

Date Tested: 6/27/95 USCS: --

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:
FILENAME: IMllK)

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



uses

TICLE SIZE DISTRIBUTION ASTM D42
US STANDARD SIEVE OPENING SIZES

8* 31 1.5* .75* .375' 4 10 20 40 60 100 200

'422

p

s
ow

I
40-

G

looo 160

" : :

10

• - ».

N, l

\
\

\

\

k

\
y\
V

X

01 o.bi O.I

Grain size in millimeters

COBBLES

Coarse Fine

GRAVEL

C Med Fine

SAND
FINES (Silt or Clay)

SAMPLE ID

BOREHOLE PZ-113-AS

SAMPLE NO.

DEPTH (FT.) 94-96'

W% LL PL PI Gs DESCRIPTION

Coarse to fine SAND with little fines,

trace fine gravel

| Sample Type: Date Tested: 6/26/95 USCS: -

LAIDLAW/OU2 RIFS/MO
943-2848.202

TECH: HM

DATE 07/11/95

CHECKED: ASF

REVIEWED:

F1UNAME: 3U11JC

COLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



CLE SIZE DISTRIBUTION ASTM D4211^PD422
US STANDARD SIEVE OPENING SIZES

6- 3' 1.51 .75' .375' 4 10 20 40 60 100 200

p
A
S
S
I

N
G

USCS

30- •

1000 160

COBBLES

10

Coarse

\
\

1

01

Grain size in millimeters

Fine

GRAVEL

C Med Fine

SAND

^

0. 1 0.(

FINES (Sltt or Clay)

SAMPLE ID

BOREHOLE PZ-113-AS

SAMPLE NO.

DEPTH (FT.) 28-30'

W% LL PL PI Gs DESCRIPTION

Fine SAND with some fines

| Sample Type: Date Tested: 6/26/95 USCS: -

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH: HM

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

COLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



PARTICLE

6" 3" 1.5" .75'

— 7O- •% 70

P G0

A 50- •
S *

S 40- •
I
N i n - •

G

1000 100

uses
COBBLES

SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

.375" 4 10 20 40 60 100 200
1 1

— (

1 ; • • - c —. •»> ^
\

i

^ \

\

\
\
\ 1 -

10 0 1 O.bl
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
DI

SAMPLE ID
>REHOLE
JtfPLENO. PZ-113-AS
=PTH 10.0-12.0

1 Sample Type:

LAIDLAW/OU2 RIFS/MO
943-2848.202

Cor Mod Fine

SAND

^ <
^ tk.

>3

0.001

FINES (Silt and Clay)

W%

20.1
LL
32

PL

23
PI

9
Gs

2.62 Si
DESCRIPTION

Ity CLAY with some coarse to fine sand

Date Tested: 4/29/95 USCS: CL

TECH: GI

DATE: 07/11/95
CHECKED: ASF
REVIEWED:

FILENAME: OOIIU

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



p
A
S
S
I
N
G

USCS

CLE SIZE DISTRIBUTION ASTM D42
US STANDARD SIEVE OPENING SIZES

6- 3' 1.51 .75' .375- 4 10 20 40 60 100 200

422

1000 160

COBBLES

Coarse

10

^"
N

]
1
\

•

\

\

\
\

01

Grain size in millimeters

Rne

GRAVEL

C Med Fine

SAND

-

0. 1 0.(

FINES (Silt or Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO. PZ-113AS

DEPTH (FT.) 34.0-36.0

W%

18.0%

LL PL PI Gs DESCRIPTION

Coarse to fine SAND with little fines

(Sample Type: Date Tested: 4/28/95 USCS: SP-SM

LAIDLAW/OU2 RIFS/MO
943-2848.202

TECH: KRF

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME: 3X11}

COLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



CLE SIZE DISTRIBUTION ASTM D42

US STANDARD SIEVE OPENING SIZES

D422

1.5' .75' .375' 10 20 40 80 100 200

p
A
S
S
I
N
G

USCS

'lOOO 160

COBBLES

10

Coarse

-x.

•̂ \
\

I

\

\

\

\
\

^_

01

Grain size in millimeters

Fine

GRAVEL

C Med Fine

SAND

0. 1 o.Ac

FINES (SIK or Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO. PZ-1 12AS

DEPTH (FT.) 34.0-36.0

W%

14.0%

LL PL PI Gs DESCRIPTION

Coarse to fine SAND with trace fines,

trace fine gravel

(Sample Type: Date Tested: 4/28/95 USCS: SP

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH: KRF

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE

6" 3" 1.5" .75

% 70

P "

A 50- •s 50

S .... .

I

N <»fi- •

G

m- •

1000

uses

100

COBBLES

SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

.375" 4 10 20 40 60 100 200

10

Coarse

— •
I * * .f

\

\

\
\

01
Grain size in millimeters

Fine

GRAVEL

BC
SA
DE

SAMPLE ID
)REHOLE

MPLE NO. PZ-110-SS

iPTH 52-54
| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Mod Fine

SAND

5*-. s^
!* ,̂.

o.bi

"•-I -e-
— ( ••— n

0.001

FINES (Silt and Clay)

w% LL PL PI Gs

2.67 M
DESCRIPTION

edium to fine SAND with little fines

Date Tested: 4/6/95 USCS: --

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME: 2UJU*

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6* 3" 1.5" .75" .375" 4 10 20 40 60 100 200

M. .

7n- •% 70

p 60

A 50-
S *°

s „. .
I
N in- •

G

1000 100

uses
COBBLES

•̂ -•s, 1 . i 6^.
•61̂

X
'

\
\

X
\,N

X
\

10 \ 01 O.bl
Grain size in millimeters

Coarse Fine

GRAVEL

BC

SA
DI

SAMPLE ID
)REHOLE

MPLE NO. PZ-109-SS
iPTH 10.0-12.0

| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Mod Fine

SAND

s a.
~s

— ,

^

0.001

FINES (Silt and Clay)

W%
28.1

LL
44

PL

19
PI
25

Gs

2.61 SU
DESCRIPTION

ty CLAY with some coarse to fine sand

Date Tested: 4/29/95 USCS: CL

TECH: 01

DATE: 07/11/95

CHECKED: ASF
REVIEWED:

FILENAME: BUltt

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75' .375" 4 10 20 40 60 100 200

% 70

p "
A 50-s 50

S 40-
I

N i n - .

G

1000 100

uses
COBBLES

• - .fix
A
\

\

^ \k

V

10 01 0.01
Grain size in millimeters

Coarse Fine

GRAVEL

Cor Med Fine

SAND

s
9s

Is
,̂ \,

0.001

FINES (Silt and Clay)

BC
SA
DE

SAMPLE ID

)REHOLE

JdPLE NO. PZ-108-SS

•PTH 16-18

| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

W# LL PL PI Gs
2.56 FI

DESCRIPTION

NES and medium to fine SAND

Date Tested: 4/9/95 USCS: -

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME auiH

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE

6" 3" 1.5" .75

?n-% 70

p 60

A 50-
S ^

s 40_ .
I
N * v » -

G

1000 160

uses
COBBLES

SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

.375" 4 10 20 40 60 100 200
3-«|

X,

^\
1 \

B

S
\

10 \ 01 O.bl 0.001
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
DI

SAMPLE ID
)REHOLE

MPLE NO. PZ-107-SS

;PTH 22-24
| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Mod Fine

SAND
FINES (Silt and Clay)

w% LL PL PI Gs

2.69 Fl
DESCRIPTION

NES with trace fine sand

Date Tested: 4/9/95 USCS: --

TECH: GI

DATE: 07/11/95

CHECKED: ASF
REVIEWED:

FILENAME: ZBWlffT

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 70

P 6°

A 50- •s x

S 4Q. .

I

N in- •

G

1000 100

uses
COBBLES

10

Coarse Fine

GRAVEL

BC

SA
DE

SAMPLE ID
)REHOLE
MPLE NO. PZ-106-KS
:PTH • 6-8,8-10

1 Sample Type:

LAIDLAW/OU2 RIFS/MO
943-2848.202

"^
A,

s.\
\

^\

\

\
>

o 1 o.bi
Grain size in millimeters

Cor Mod Fine

SAND

S ' v
•̂

•t

N s.= •

0.001

FINES (Silt and Clay)

W91

22.2
LL
47

PL
20

PI

27

Gs
2.77 Sil

DESCRIPTION
ty CLAY with some medium to fine sand

Date Tested: 4/9/95 USCS: CL

TECH: GI
DATE: 07/11/95
CHECKED: ASF
REVIEWED:

FILENAME 2»U1M

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 70

P 6°

A 50-s M

s 40_ .
I
N in- .

G

1000 100

uses
COBBLES

;
\

\

\

\
J

V
\
\
V

1 1

10 \ 01 0.01
Gra n size in millimeters

Coarse Fine

GRAVEL

B<
S^
D

SAMPLE ID
DREHOLE PZ-105-SS

VMPLE NO.
EPTH 10-12'

| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Med Fine

SAND

i s a.~s
-~-,

>D

0.001

FINES (Silt and Clay)

W% LL PL PI Gs

2.71 F
DESCRIPTION

NES with trace fine sand

Date Tested: 6/27/95 USCS: --

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:
PIUMAM& 2UC1OA

COLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



CLE SIZE DISTRIBUTION ASTM D42

US STANDARD SIEVE OPENING SIZES

22

p
A
S
S
I
N
G

USCS

1000

6" 3' 1.51 .75' .375' 4 10 20

100

COBBLES

10

Coarse

^''

40 60 100 200

r

\

\
1
\

\
\

01

Grain size in millimeters

Rne

GRAVEL

C Mod Rne

SAND

0.01 o.<

FINES (Silt or Clay)

SAMPLE ID

BOREHOLE PZ-105-SS

SAMPLE NO.

DEPTH (FT.) 30-32'

W% LL PL PI Gs DESCRIPTION

Medium to Tine SAND with little fines

| Sample Type: Date Tested: 6/26/9S USCS: -

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH: HM

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME »U1B

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

6- 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 7°

P *

A 50- Js 5

s 40_ .
I

N 3 0 - •

G

1000 100

uses
COBBLES

-»-

—N. •

\

\

\

\

\
\

i

10 0 1 O.bl
Grain size in millimeters

Coarse Fine

GRAVEL

B

s;
D

SAMPLE ID

DREHOLE

UVtPLE NO. PZ-104-KS

EPTH 4-6,6-8

| Sample Type:

LAIDLAW/OU2 R1FS/MO

943-2848.202

Cor Mod Fine

SAND

i
V

s.

XD

0.001

FINES (Silt and Clay)

W%

23.6
LL
46

PL
25

PI
21

Gs
2.66 Si

DESCRIPTION

ty CLAY with little medium to fine sand

Date Tested: 4/6/95 USCS: CL

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME: 214AM

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



% 70

p 60

A 50-s 50

s 40.
I
N 30-

G

1000

uses

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

100

COBBLES

10

Coarse Fine

GRAVEL

BC
SA
DE

SAMPLE ID

(REHOLE

MPLE NO. PZ-104-KS

iPTH 4-6,6-8

W%

23.6

—
-a*— -«v

01
Grain size in millimeters

Cor Med Fine

SAND

LL
46

PL

25
PI
21

Os
2.66 Si

i

\
\

\
\
\
\

0.01

I
S

a

^

0.001

FINES (SIH and Clay)

DESCRIPTION

Ity CLAY with little medium to fine sand

| Sample Type: Dale Tested: 4/6/95 USCS: CL

TECH: GI

DATE: 07/11/95

CHECKED: ASF

LAIDLAW/OU2 RIFS/MO REVIEWED:

943-2*48.202 FILENAME: auw

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

6- 3" 1.5* .75" .375" 4 10 20 40 60 100 200

% 70

p M

A 50-s M

s ...
I

G

1000 100

uses
COBBLES

10 \ 01
Grain size in millimeters

Coarse Fine

GRAVEL

B<
S^
D

SAMPLE ID
DREHOLE

i^MPLE NO. PZ-103-SS

EPTH 12-14,14-16

1 Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Med Fine

SAND

E
\
\

\

\
\
\

X .

0.01

B
S

5L.

Ss.

0.001

FINES (Silt and Clay)

W%

28.3
LL PL

NP
PI

NP
Gs

2.67 S
DESCRIPTION

LT with trace medium to fine sand

Date Tested: 4/9/95 USCS: ML

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME: 2IO10)

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



CLE SIZE DISTRIBUTION ASTM D42
US STANDARD SIEVE OPENING SIZES

D422

P
A
S
S
I
N
G

uses

100

70-

60-

so-

20

10

1000

3* 1.5' .79* .375' 4 10 20 40 60 100 200

too 10 01

Grain size in millimeters

0.01 0.001

COBBLES

Coarse Fine

GRAVEL

C Med Fine

SAND
FINES (Silt or Clay)

SAMPLE ID

BOREHOLE

SAMPLE NO. PZ-102R-SS

DEPTH (FT.) 18-20'

W%

17.0%

LL PL PI Gs DESCRIPTION

[Sample Type: Date Tested: 6/26/95 USCS:

LAIDLAW/OU2 RIFS/MO

943-2848.202

TECH: HM

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

COLDER ASSOCIATES INC

LAKEWOOD, COLORADO



PARTICLE

6" 3" 1.5" .75

% 70

P "°
A
s M

s 40_ .
I
N in-

G

1000 100

uses
COBBLES

SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

.375' 4 10 20 40 60 100 200

\

10
Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
DE

SAMPLE ID
)REHOLE PZ-102R-SS
JvlPLE NO.
iPTH 18-20'

1 Sample Type:

LAIDLAW/OU2 RIFS/MO
943-2848.202

Cor Mod

\\1

1

o 1 o.bi

Fine

SAND

"S
' 1 h—O

0.001

FINES (Silt and Clay)

w% LL PL PI Gs
2.69 Fi

Date Tested: 6/27/95

DESCRIPTION
le SAND with little fines

USCS: --

TECH: GI
DATE: 07/11/95
CHECKED: ASF
REVIEWED:

PILCNAUE: BUIKI

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1 . 5" . 75" .375" 4 10 20 40 60 1 00 200

On. .

% 70

p 60

A 50- •s M

S 40. .

I

N v\- •

G

1000 100

uses
COBBLES

~»— 1 E

y
y
\

V
i

\

\
\
\

s

S

\
N

•̂

10 0 1 0.01 0.001
Grain size in millimeters

Coarse Fine

GRAVEL

B

S/

D

SAMPLE ID
DREHOLE PZ-102R-SS

UMPLE NO.

EPTH 12-14'

1 Sample Type:

LAIDLAWyom R1FS/MO

943-2848.202

Cor Mod Fine

SAND
FINES (Silt and Clay)

W% LL PL PI Gs

2.76 F

DESCRIPTION
INES with trace fine sand

Date Tested: 6/27/95 USCS: --

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME 2SUlf2A

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 70

P 6°

A 50-s 50

S .. .
I
N tn

G

1000 100

uses
COBBLES

•-— y.
^ V

>

\

^
v\
\
\

S B V a.
"S
\ s>

10 \ 01 O.bl 0.001

Grain size in millimeters

Coarse Fine

GRAVEL

BC
SA
Dl

SAMPLE ID
>REHOLE

iMPLE NO. PZ-102-SS

EPTH 4-6,8-10
| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Mod Fine

SAND
FINES (SIM and Clay)

W%

28.2

LL
39

PL

25
PI
14

Gs

2.69 C
DESCRIPTION

ayey SILT with trace fine sand

Date Tested: 4/9/95 USCS: CL-ML

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

FILENAME: wnn

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6? 3" 1.5" .75" .375" 4 10 20 40 60 100 200

Ofl- -

% 70

p 60

A 50-
S *

S 40. .

I

N -an- .

G

1000 100

uses
COBBLES

"V, \

\
\
\

\
\

\
1
\[

10 0 1 O.bl

Grain size in millimeters

Coarse Fine

GRAVEL

Cor Mod Fine

SAND

s s
9L

IS ~-~l*~-«

0.001

FINES (Silt and Clay)

B
S;
D

SAMPLE ID

DREHOLE

\MPLE NO. PZ-101-SS

EPTH 4-6,6-8

| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

W%

24.4

LL

38

PL

22
PI
16

Gs

2.68 S

DESCRIPTION

Jty CLAY with little fine sand

Date Tested: 4/6/95 USCS: CL

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:

nifSAME: nowi

GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

6" 3" 1.5" .75" .375" 4 10 20 40 60 100 200

% 70

P 6°

A 50- •s 50

s 40_ .
I
N in

G

1000 100

uses
COBBLES

Coarse

*\
\
\

\

\

\
\S

\

^

10 0 1 0.01

Grain size in millimeters

Fine

GRAVEL

B
s>
D

SAMPLE ID
OREHOLE

SAMPLE NO. PZ-IOO-KS
EPTH 4-6,6-8

| Sample Type:

LAIDLAW/OU2 RIFS/MO

943-2848.202

Cor Mod Fine

SAND

i.
~>S=

0.001

FINES (Silt and Clay)

W% LL
40

PL
24

PI
16

Gs
162 S

DESCRIPTION
Jty CLAY with little fine sand

Date Tested: 4/9/95 USCS: CL

TECH: GI

DATE: 07/11/95

CHECKED: ASF

REVIEWED:
FILENAME: 9U1M

COLDER ASSOCIATES INC.

LAKEWOOD, COLORADO



TESTIHD me 833 Parfet Street
Lakewood Colorado 80215
(303) 232 8308



TRIAXIAL, BACK PRESSURE PERMEABILITY,
TX/PBP

ASTM D 5084
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PERMEABILITY TEST - BACK
ASTM D 5084

SATURATED - FLOW PUMP

LIENT Colder Assoc. JOB NO. 2003-51

BORING NO.
DEPTH
SAMPLE NO.
SOIL DESCR.
TEST TYPE
CONF. PRES. PSF

MOISTURE/DENSITY
DATA

GTS-1
201.9-202,
PZ-106-KS

TX/Pbp
23040

Wt. Soil + Moisture (g)
Wt. Wet Soil & Pan
Wt. Dry Soil & Pan
Wt. Lost Moisture
Wt. of Pan Only
Wt. of Dry Soil
Moisture Content %
Wet Density PCF
Dry Density PCF

Init. Diameter
Jnit. Area
fcnit. Height
ôl. Bef. Consol.
Vol. After Consol.
Porosity %
Constant Head

(g)
(g)
(g)
(g)
(g)

(in)
(sq in)
(in)

(cu ft)
(cu ft)

(PSI)

.5'

BEFORE
TEST

307.6
315.0
301.9
13.1
7.4

294.5
4.5

158.6
151.9

1.770
2.461
3.002

0.00427
0.00437
13.81
0.00

SAMPLED
TEST STARTED
TEST FINISHED
CELL NUMBER
SATURATED TEST

AFTER
TEST

311.5
319.0
301.9
17.1
7.4

294.5
5.8

157.3
148.6

(cm) 4.496
(sq cm) 15.876

(cm) 7.625

(cm) 0.00

3-15-95 BT
4-22-95 DCW
5-1-95 CJW/CAL
IN
Yes

FLOW PUMP CALCULATIONS

Pump Setting
Velocity (cm/s)
Q (cc/s)
Height
Diameter
Pressure (psi)
Area after consol. (cm*cm)
Gradient
Permeability k (cm/s)

Back Pressure (psi)
Cell Pressure (psi)
Ave. Effective Stress (psi).

1.0
7.44E-06
2.38E-07

2.996
1.791
13.990
16.252
129.255
1.1E-10

98.0
258.0

153.005

Note: Test Terminated
at internal pore pressure
development of 13.99 psi
(machine capacity).
Therefore, actual k
value is less than that
shown.

Fata entry by:
Checked by:

NAA
Date:

Date:

FileName:B:GOYOGTS1

5/2/95

ADVANCED TERRA TESTING, INC.



TRIAXAL O:̂ ^RESSION TEST DATA

LIENT Colder Assoc. JOB NO. 2003-51

BORING NO.
DEPTH
SAMPLE NO.
SOIL DESCR.
TEST TYPE
CONF. PRES. PSF

Cell Back
Pres. Pres.
(PSI) (PSI)

40.0 38.0
50.0 48.0
60.0 58.0
70.0 68.0
80.0 78.0
90.0 88.0
100.0 98.0
110.0

GTS-1
201.9-202.5'
PZ-106-KS

TX/Pbp
23040

SATURATION

Burette
Reading
(CC)

Close open
7.2 16.4
17.0 17.7
18.0 18.7
19.0 19.8
19.8 20.4
20.6 21.2
21.1 21.8
22.0 22.1

SAMPLED
TEST STARTED
TEST FINISHED
SETUP NO.
SATURATED TEST

DATA

Pore
Pressure

(PSI) Change

Close Open

38.4 45.3 6.9
48.4 56.1 7.7
59.1 67.2 8.1
68.5 76.9 8.4
78.2 86.9 8.7
88.1 96.8 8.7
98.3 106.9 8.6

• CONSOLIDATION DATA

Initial Height
Height Change
Ht. After Cons.
Jnitial Area
Kea After Cons.

Data entry by:
Checked by; /lf-&S

Elapsed SQRT
Time Time
(Min) (Min)

0.00 0.00
0.25 0.50
0.5 0.71
1 1.00
2 1.41
4 2.00
9 3.00
16 4.00
30 5.48
60 7.75
120 10.95
240 15.49
360 18.97

(in) 3.002
(in) 0.006
(in) 2.996
(sq in) 2.461
(sq in) 2.519

NAA Date:
Date: 5~3~J5

Burette Volume
Reading Defl.
(CC) (cc)

23.50 0.00
33.40 -9.90
33.45 -9.95
33.50 -10.00
33.55 -10.05
33.65 -10.15
33.70 -10.20
33.85 -10.35
34.00 -10.50
34.10 -10.60
34.30 -10.80
34.50 -11.00
34.55 -11.05

Init. Vol. (CC)
Vol. Change (CC)
Cell Exp. (CC)
Net Change (CC)
Cons. Vol. (CC)

5/2/95
ADVANCED TERRA TEi

3-15-95 BT
4-22-95 DCW
5-1-95 CJW/CAL
IN
Yes

0.69
0.77
0.81
0.84
0.87
0.87
0.86

121.07
27.20
29.83
-2.63

JL23.70

FileName:B:GOYOGTS1
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CONSOLIDATION DATA
GTS-1, 201.9-202.5*. PZ-106-KS

360

8 10 12 14 16 18 20

SQUARE ROOT OF TIME IN MINUTES

D Time in Minutes CONF. PRES. PSF 23040





PERMEABILITY TEST - BACK
ASTM D 5084

SATURATED - FLOW PUMP
MÊ P̂

•

LIENT Colder Assoc. JOB NO. 2003-51

BORING NO. GTS-2
DEPTH 229.6-230
SAMPLE NO. PZ-106-KS
SOIL DESCR.
TEST TYPE TX/Pbp
CONF. PRES. PSF 25200

MOISTURE/DENSITY
DATA

Wt. Soil + Moisture (g)
Wt. Wet Soil & Pan (g)
Wt. Dry Soil & Pan (g)
Wt. Lost Moisture (g)
Wt. of Pan Only (g)
Wt. of Dry Soil (g)
Moisture Content %
Wet Density PCF
Dry Density PCF

Init. Diameter (in)
Init. Area (sq in)
feiit. Height (in)
Irol. Bef. Consol. (cu ft)
Vol. After Consol. (cu ft)
Porosity %
Constant Head (PSI)

FLOW PUMP

Pump Setting
Velocity (cm/ a)
Q (cc/s)
Height
Diameter
Pressure (psi)
Area after consol. (cm*cm)
Gradient
Permeability k (cm/s)

Back Pressure (psi)
Cell Pressure (psi)
Ave. Effective Stress (psi)

.1*

BEFORE
TEST

297.0
300.7
288.1
12.6
3.7

284.4
4.4

154.5
148.0

1.758
2.427
3.016

0.00424
0.00468
14.73
0.00

AFTER
TEST

303.9
307.6
288.1
19.5
3.7

284.4
6.9

143.3
134.1

(cm)
(sq cm)

(cm)

(cm)

SAMPLED
TEST STARTED
TEST FINISHED
CELL NUMBER
SATURATED TEST

'

4.465
15.661
7.661

0.00

CALCULATIONS

1.0
7.44E-06
2.38E-07

3.005
1.850
10.210
17.346
94.049
1.5E-10

88.0
263.0

169.895

3-15-95 BT
4-21-95 DCW
4-30-95 DCW
3N
Yes

ta entry by:
Checked by :_/#£.

NAA
Date:

Date:

5- 3-? 5
FileName:B:GOYOGTS2

5/2/95

ADVANCED TERRA TESTING, INC.



TRIAXAL SSION TEST DATA

CLIENT Colder Assoc. JOB NO. 2003-51

BORING NO.
DEPTH
SAMPLE NO.
SOIL DESCR.
TEST TYPE
CONF. PRES. PSF

Cell Back
Pres. Pres.
(PSI) (PSI)

40.0 38.0
50.0 48.0
60.0 58.0
70.0 68.0
80.0 78.0
90.0 88.0
100.0

GTS-2
229.6-230.1'
PZ-106-KS

TX/Pbp
25200

SATURATION

Burette
Reading
(CC)

Close Open
6.7 13.0
12.1 12.8
12.7 13.3
13.4 14.0
14.3 14.9
14.8 15.3
15.6 15.7

SAMPLED
TEST STARTED
TEST FINISHED
SETUP NO.
SATURATED TEST

DATA

Pore
Pressure
(PSI) Change

Close Open

38.3 46.2 7.9
48.7 56.8 8.1
58.9 67.1 8.2
68.9 78.1 9.2
78.5 87.9 9.4
88.1 97.6 9.5

k CONSOLIDATION DATA
r̂

Initial Height
Height Change
Ht. After Cons.
Initial Area
krea After Cons.

w
Data entry by:
Checked by: /J/6-J

Elapsed SQRT
Time Time
(Min) (Min)

0.00 0.00
0.25 0.50
0.5 0.71
1 1.00
2 1.41
4 2.00
9 3.00
16 4.00
30 5.48
60 7.75
120 10.95
240 15.49
360 18.97

(in) 3.016
(in) 0.011
(in) 3.005
(sq in) 2.427
(sq in) 2.689

NAA Date:
Date: 5-3-15

Burette Volume
Reading Defl.
(CC) (cc)

0.80 0.00
10.90 -10.10
11.30 -10.50
11.83 -11.02
11.95 -11.15
12.05 -11.25
12.10 -11.30
12.33 -11.52
12.53 -11.73
12.70 -11.90
13.03 -12.23
13.03 -12.23
13.10 -12.30

Init. Vol. (CC)
Vol. Change (CC)
Cell Exp. (CC)
Net Change (CC)
Cons. Vol. (CC)

5/2/95
ADVANCED TERRA TEi

3-15-95 BT
4-21-95 DCW
4-30-95 DCW
3N
Yes

B

0.79
0.81
0.82
0.92
0.94
0.95

119.99
21.30
33.73
-12.43
132.42

FileName:B:GOYOGTS2
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Well No. pz-100-KS
Borifl̂ lo. X-Ref: PZ-IOO-KS

PIEZOMETER CONSTRUCTION SUMMARY
rir^^c

Survey Coords: Northing: 1068842ft.
Easting: 517212ft.

Elevation Ground Level
Top of PVC Casing

483.8 ft. NGVD
485.64 ft. NGVD

-50

-10'

r25<

-35

-400

Drilling Summary:

Total Depth 390.0 ft.
Borehole Diameter 101/4 in. (0.0-34.0 it.) s 7/8 in. (34.0-391.0 n.)
Casing Stickup Height
Driller Layne-Western

1.88ft.

I "T St. Louis, MO

I T Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core. 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

I TT

Well Design & Specifications

Basis: Geologic Log X Geophysical Log X
Casing string(s): C = Casing S = Screen

Depth
+ 1.88
374.00
383.80

- 374.00
- 383.80
- 384.13
-
-
-

String(s)
C1
S1
C2

Elevation
485.64 - 109.76

109.76 - - 99.96

99.96 - 99.63

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with Q-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with

i T O-rings
Sand Pack: 16-35 mesh Silica Sand, 369.0-384.0 ft.

Filter Pack: Less than 50 mesh Silica Sand.

367.0-369.0 ft. and 384.0-386.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-362.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry. 362.0-367.Q ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

1/25/95

2/11/95

2/9/95

2/17/95

2/17/95

2/20/95
2/17/95

Time

13:20

16:15

7:55

11:00

7:30

13:30

Date

2/9/95

2/13/95

2/9/95

2/17/95

2/17/9S

2/20/95
2/17/95

Time

15:15

15:30

16:15

11:00

13:30

13:45

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
ao
eo
•70
eo
so
*o
30

20
10
o

TIME (Minutes)

Comments: Prior to weiunstallation, there was about 4 ft. of slough at base of borehole

which could not be removed.

Not to Scale Supervised by
Job Number

W. Herst
943-2848

Site

File Name PZ100KS
LAIDLAW/OU2 RI-FS/MO



Borî ^
Well No.

o. X-Ref:"
PZ-100-SD

PZ-100-SD

PIEZOMETER WELL CONSTRUCTION SUMMARY

Survey Coords: Northing: loeassztt.
Easting: 517195 ft.

Elevation Ground Level
Top of PVC Casing

484.4 tt. NGVD
485.82 ft. NGVD

-21

T "I

Drilling Summary:

Total Depth 246.0 ft.
Borehole Diameter 101/4 in. (o.0-51.0 ti.)s7/s in. (51.0-249.0 it)
Casing Stickup Height
Driller Layne-Western

1.47ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-Nona, NX Core Water.

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.47 - 234.80
234.80 - 244.60
244.60 - 244.93

-

-
-

String(s)
C1
S1
C2

Elevation
435.82 - 249.55

249.55 - 239.75

239.75 - 239.42

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rmgs

Sand Pack: 16-35 mesh Silica Sand, 232.0-246. ft.

Filter Pack: Less than 50 mesh Silica Sand,

230.5-232.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-210.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 210.0-230.5 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

1/25/95

2/21/95

2/23/9S

2/23/95

2/23/95
2/23/95

Time

8:30

9:50

10:35

13:45
13:15

Date

1/25/95

2/22/95

2/23/95

2/23/95

2/23/95
2/23/95

Time

14:45

15:00

10:15

15:30
13:45

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (CC)

Recovery Data:

1 OO

90

SO

7O

eo
30
•4-O

30
20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site

File Name PZ100SD
LAIDLAW/OU2 RI-FS/MO



Well No. Pz-100-ss
. X-Ref: PZ-IOO-SS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1068868ft. Elevation Ground Level 484.4 ft. NGVD
Easting: 517175ft. Top Of PVC Casing 485.84 ft. NGVD

h15

-30

-45

-90

-75 C —

-105

-120

Drilling Summary:

Total Depth 94.5 ft.
Borehole Diameter to 1/4 in. (0.0-51.0 it.) s ?/a in. (51.0-94.5 H.J
Casing Stickup Height
Driller Layne-Western

1.49ft.

St. Louis, MO

O
LJ

O
O

UJ

O

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.49 -
73.96 -
93.60 -

73.96
93.60
93.93

-
-
-

String(s)
C1
S1
C2

Elevation
485.84

410.39

390.75

- 410.39

- 390.75

- 390.42
-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with 0-rings

r~r

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
0-rmgs

Sand Pack: 16-35 mesh Silica Sand, 72.1-94.5 ft.

Filter Pack: Less than 50 mesh Silica Sand.

71.3-72.1 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-56.3 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 56.3-71.3 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

2/20/95

2/24/95

2/25/95

2/25/95

2/25/95

2/25/95

Time

16:00

7:30

11:30

11:45

12:50

12:30

Date

2/20/95

2/25/85

2/25/95

2/25/95

2/25/95
2/25/95

Time

16:40

11:30

11:45

1230

12:50

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100

so
BO
70

eo
so
*o
30

20
10

O

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site
File Name PZ100SS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-101-ss
. X-Ref: PZ-IOI-SS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1068473 ft.
Easting: 516623ft.

Elevation Ground Level
Top of PVC Casing

474.9 ft. NGVD
476.68 ft. NGVD

K20

-40

-60

i-IO'

r-12

•14

-160

Drilling Summary:

Total Depth 140.0ft.
Borehole Diameter 10 IM in. (o.0-11.0 it.) s TIB in. (14.0-1*0.0 it.)
Casing Stickup Height
Driller Layne-Western

1.79ft.

St. Louis, MO

r~T

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None. NX Core Water.

Air Rotary

r~r Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

T~T

Depth
+ 1.79 - 129.48
129.48 - 139.28
139.28 - 139.61

-

-

-

String(s)
C1
S1
C2

Elevation
476.68 - 345.41

345.41 - 335.61

335.61 - 335.28

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
0-nngs

T 7

Sand Pack: 16-35 mesh Silica Sand, 127.5-140.0 ft.

Filter Pack: Less than 50 mesh Silica Sand.

126.0-127.5 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-117.5 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 117.5-126.0 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

2/23/9S

310195

3/6/95

3/6/95

3/8/95

3/6/95

Time

13:35

8:15

9:50

10:20

11:30
10:50

Date

2/23/95

3/6/95

3/6/95

3/6/95

3/6/95

3/6/95

Time

14:30

9:45

10:10

10:50

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

100

9O

BO

70

eo
30

*o
30
20
10
o

TIME (Minutes)

Comments:

i Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site
File Name PZ101SS

LAIDLAW/OU2 RI-FS/MO
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Not to Scale

•

^^ Well No.
BoflHRln y Ref-

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: loesossft. Elevation Ground Level
Easting: 516888ft.

Drilling Summary:

Total Depth 90.4 ft.
Borehole Diameter 10 1/4 in. (0.0-37.0 it.) s ?/s in. (37.0-90.4 n.)
Casing Stickup Height 1 .80 ft.
Driller Layne-Western

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H

I
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Depth String(s) Elevation
+ 1.80 - 79.70 C1 483.85 - 402.35

79.70 - 89.50 S1 402.35 - 392.55

89.50 - 90.83 C2 392.55 - 391.22
-
-
-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 77.0-90.4 ft.

Filter Pack: Less than 50 mesh Silica Sand,

75.5-77.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-65.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (1 00%)

Slurry, 65.0-75.5 ft.

Concrete: 0.0-3.0 ft.

Top of PVC Casing

Construction Time log:
S

Task Date
Drilling
CME 75 2/13/95
Schramm Rotary 3/12/95

Geophys.Logging:
Casing: 3/12/95

Filter Placement: 3/12/95
Cementing:
Development
Bentonite Grout 3/12/95
Bentonite Seal 3/12/95

PZ-102-SS

PZ-102-SS

482.1 ft. NGVD
483.85 ft. NGVD

tart
Time

15:21

12:45

13:40

13:55

14:15
14:30

Fi
Date

2/13/95

3/12/95

3/12/95

3/12/95

3/12/95

3/12/95

lish
Time

14:25

13:45

13:50

14: to

14:30
15:30

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp CO

Recovery Data:

100 1 — i — i — i — i i — i — i — i — i — i — i — i
oo
ao

ffi oo - •

** 30

1O

o 1 — 1 1 1 1 1 ' 1 1 1 1 1 — i
o 20 *o ao ao 100

TIME (Minutes)

Comments:

Supervised by B. Tilton Site LAIOLAW/OU2 RI-FS/MO
-• Job Number 943-2848 File Name PZ102SS



Well No. PZ-102H-SS
. X-Ref: PZ-102R-SS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: I068i32ft.
East ing: si 6859 ft.

Elevation Ground Level
Top of PVC Casing

484.5 n. NGVD
485.62 ft. NGVD

-15

-30

-45

-75

X

-90

Si

-105

90.3 ft.

Drilling Summary:

Total Depth ___^_
Borehole Diameter 10 1/4- (0.0-35.0') 5 7/8* (35.0-90.3')
Casing Stickup Height 1.12ft.
Driller Layne-Western

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4" ID Hollow Stem Auger Bit,

NX Core, 5 7/8" Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8" Square Steel, by 5' long

T "Ierr.
T ~l

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

1

I T

Depth
+ 1.12 -
79.83 -
89.63 -

79.83
89.63
89.96

-
-
-

String(s)
C1
S1
C2

Elevation
485.62 - 404.67

404.67 - 394.87

394.87 - 394.54

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 77.0-90.3 ft.

Filter Pack: Less than 50 mesh Silica Sand.

75.0-77.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-63.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 63.0-75.0 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

6/15/95

6/18/95

8/19/95

8/18/95
6/18/95

Time

8:30

13:00

13:45

14:50

14:35

Date

6/16/95

6/18/95

6/18/95

6/18/95
6/18/95

Time

13:00

13:45

14:55

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
9O

ao
7O

eo
so
•*o
3O

20
10
o

TIME (M nutes)

Comments:

Not to Scale Supervised by
Job Number

B. Tilton LAIDLAW/OU2 RI-FS/MO
943-2843

Site

File Name PZ102RSS



-12
I T T

Well No. pz-103-ss

Boring~No. X-Ref: PZ-IOS-SS
PIEZOMETER CONSTRUCTION SUMMARY

•inqNo

Survey Coords: Northing: ioe7660ft.
Easting: 516724 ft.

Elevation Ground Level
Top of PVC Casing

477.8ft. NGVD
480.17ft. NGVD

Drilling Summary:

Total Depth 145.5ft.
Borehole Diameter 101/4 in. (o.o-si.oft.)57/8m. (51.0-145.511.}
Casing Stickup Height
Driller Layne-Western

2.39 ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water.

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 2.39 - 134.70
134.70 - 144.50
144.50 - 144.83

-
-
-

String(s)
C1
S1
C2

Elevation
480.17 - 343.08

343.08 - 333.28

333.28 - 332.95

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 132.5-145.5 ft.

Filter Pack: Less than 50 mesh Silica Sand,

131.1-1 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-35.0 ft. and 60.0-110.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry. 110.0-131.1 ft. • -

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

2/21/95

2/28/95

2/26/9S

2/26/95

2/28/95
2/28/95

Time

7:30

9:30

13:30
1230

Date

2/23/95

2/28/95

2/26/95

2/28/95

2/28/95
2/28/95

Time

12:00

13:00

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

ao
70

eo
=°
*0

30

20
10
o

TIME (Minutes)

Comments: Due to grout slurry lose above 60.0 ft., bentonite chips were placed from 35.Q-6Q.Q ft.

to seal borehole. The chips were hydrated at 1 ft. intervals during placement and were monitored with a

weighted tape measure.

Not to Scale Supervised by

Job Number
B. Tilton
943-2848

Site
File Name PZ103SS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-104-Ks
. X-Ref: PZ-KM-KS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1066993ft.
Easting: 516821 ft.

Elevation Ground Level
Top of PVC Casing

482.3 ft. NGVD
484.04 ft. NGVD

-50

-10(f

-25

-354

Drilling Summary:

Total Depth 408.0 ft.
Borehole Diameter 10 in. (0.0-249.0 n.) s 7/9 in. (249.0-408.0 n.)
Casing Stickup Height
Driller Layne-Western

1.72ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. and 10 in. Button Bits
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

L_J

Well Design & Specifications

Basis: Geologic Log X Geophysical Log X
Casing string(s): C = Casing S = Screen

Depth
+ 1.72
397.37
407.17
+ 1.00

- 397.37
- 407.17
- 407.50
- 249.00
-

-

String(s)
C1
S1
C2
C3

Elevation
484.04

84.95

75.15

483.30

- 84.95

- 75.15

- 74.82

- 233.32

-

-

I T T

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

171,

C2 2 in. dia. threaded PVC end cap _
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with

T 7
0-nngs

Sand Pack: 16-35 mesh Silica Sand, 395.0-408.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

393.0-395.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-378.0 U., Neat cement. 3.0-249.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 378.0-393.0 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75 (augers)
CME 75 (core)
Schramm Rotary
Geophys.Logging:
Casing:
2* PVC
6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

2/21J9S

S/22/9S

6/7/95

6/8/95

6/19/95

5/25/95

6/19/95

6/19/9$
6/19/95

Time

7:15

9:30

12:30

11:05

13:15
13:00

Date

2/21/95

5/22/95

6/7/95

6/8/95

6/19/95

5/25/95

6/19/95

6/19/95
6/19/95

Time

17:58

14:45

11:30

12:15

11:00

13:00

17:00

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

£
x

1OO

9O

ao
•70
eo
so
*o
30

20
10
o

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by

Job Number

B. Tilton

943-2848

Site

File Name PZ104KS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-104-SD
Borifl̂ No. X-Ref: PZ-KM-SD

PIEZOMETER CONSTRUCTION SUMMARY
rir^ l̂f.

Survey Coords: Northing: I0670i3ft.
Easting: 516834ft.

Elevation Ground Level
Top of PVC Casing

482.1 ft. NGVD
483.69 (t. NGVD

-30

-60

-90

-15(8

-181

O
LU

O
LJ
_l
_l
O
O

Ul
LJ
_J
Q.

Drilling Summary:

Total Depth 252.5 ft.
Borehole Diameter 101/4 m. (O.O-M.O it.) s 7/8 m. (38.0-252.5 IT.)
Casing Stickup Height
Driller Layne-Western

1.59ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.59
235.20
245.00

- 235.20
- 245.00
- 245.33
-

-
-

String(s)
C1
S1
C2

Elevation
483.69

246.90

237.10

- 246.90

- 237.10

- 236.77

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 231.8-247.0 ft.

Filter Pack: Less than 50 mesh Silica Sand.

230.5-231.8 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-220.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 220.0-230.5 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

S/S/95

8/8/95

6117/95

#17/95

6/17/95
6/17/95

Time

15:00

12:30

12:10

13:20

Date

5/S/95

6/8/95

8/17/95

6/17/95

8/17/95
8/17/95

Time

16:00

12:30

13:00

15:00
13:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
90

BO

70

eo
30

40

3O

20

1O

O

TIME (Minutes)
Comments: When PVC casing was installed, it was observed that there was about 5.0 ft. of sluff

in borehole from 247.5-252.5 ft. It did not appear that the sluff could be removed from the borehole

since the borehole had remained open to allow for geophysical logging and packer testing and slaking

of shale units and argillaceous limestones in the borehole. Two feet of sand pack was used to

seperate the bottom of the piezometer from the sluff at the bottom of the borehole.

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site
File Name PZ104SD

LAIDLAW/OU2 RI-FS/MO



Well No.
X-Ref:

PIEZOMETER CONSTRUCTION SUMMARY"
« 'Jo PZ-104-SS

PZ-104-SS

Survey Coords: Northing: 1067028 ft. Elevation Ground Level 481.6ft. NGVD
Easting: 516847ft. Top of PVC Casing 483.63 ft. NGVD

-40

-10d

-12d

'•Z.
is
I- —

O
UJ

CJ
UJ

O
O

C/)
LJ

145.0 ft.

Drilling Summary:

Total Depth
Borehole Diameter 10 1/4* (Q.o-37.01) 5 7/8* (37.0-145.0')
Casing Stickup Height 2.07 ft.
Driller Layne-Western

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4" ID Hollow Stem Auger Bit.

NX Core, 5 7/8" Button Bit (or Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 2.07
134.50
144.30

- 134.50
- 144.30
- 144.63
-
-

-

String(s)
C1
S1
C2

Elevation
483.63 - 347.06

347.06 - 337.26

337.26 - 336.93

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
0-rmgs

Sand Pack: 16-35 mesh Silica Sand, 132.5-145.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

130.5-132.5 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-120.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 120.0-130.5 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

8/3/95

6/4/95

8/4/95

6/4/95
8/4/95

Time

12:30

12:00

13:05

Date

6/4/95

6/4/95

8/4/95

6/4/95

6/4/95

Time

11:45

12:45

13:25

13:05

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp(°C)

Recovery Data:

100
90
BO
70
ao
so
+0
3O
20
1O

O

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Tilton

943-2848
Site
File Name PZ104SS

LAIDLAW/OU2 RI-FSVMO



Well No. pz-105-ss
BoriricTNo. X-Ref: PZ-IOS-SS

PIEZOMETER CONSTRUCTION SUMMARY
rin^c

Survey Coords: Northing: 1066421 ft.
Easting: 516230ft.

Elevation Ground Level
Top of PVC Casing

481.2ft. NGVD
483.61 ft. NGVD

-40

-60

-10d

-12d

i "i

i 71

I T T

Drilling Summary:

Total Depth U9.0 n.
Borehole Diameter 9 ?/a in. (0.0-45.0 n.j s na \n. (45.0-149.0 it.)
Casing Stickup Height
Driller Layne-Western

2.39 ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit. NX Core,

5 7/8 in. Button Bit and 7 7/8 in. Tricone Bit
Drilling Fluid Auger-None. NX Core Water,

Air and Mud Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
* 2.39 -
138.50 -
148.30 -
+ 1.50 -

138.50
148.30
148.63
45.00

-
-

String(s)
C1
S1
C2
C3

Elevation
483.61

342.72

332.92

482.70

- 342.72

- 332.92

- 332.59

- 436.22

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 135.8-149.0 ft.

Filter Pack: Less than 50 mesh Silica Sand.

134.8-135.8 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-122.0 ft., Neat cement, 3.0-45.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 122.0-134.8 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2- PVC
6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

5/19/95

5/24/95

5/24/95

5/23/95

5/24/95

5/24/95

5/24/95

Time

14:20

7:30

12:30

14:15

Date

5/21/95

5/24/95

5/24/95

5/23/95

5/24/95

5/24/95
5/24/95

Time

12:00

12:20

13:00

15:00
14:15

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

1OO
9O
80

7O
eo
so
*o
30
20
10
o

TIME (Minutes)

Comments: Surface Casing C3: 6 1/2 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

B.Tilton
943-2848

Site
File Name PZ105SS

LAIDLAW/OU2 RI-FS/MO



Well No. PZ-106-KS
Borincf No. X-Ref: PZ-ioe-KS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1066704ft.
Easting: 515432ft.

Elevation Ground Level
Top of PVC Casing

461.8ft. NGVD
464.26 ft. NGVD

-50

-10(1

-150

r35'

Drilling Summary:

Total Depth 375.0 ft.
Borehole Diameter 9 7/3 in. (0.0-204.0 n.j $ 7/8 in. (204.0-375.0 n.>
Casing Stickup Height
Driller Layne-Western

2.49 ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core. 5 7/8 in. and 9 7/8 in. Button Bits
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log X

Casing string(s): C = Casing S = Screen

Depth
+ 2.49
363.75
373.57
+ 1.50

- 363.75
- 373.57
- 373.90
- 204.00
-
-

String(s)
C1
S1
C2
C3

Elevation
464.26

98.02

88.20

463.30

- 98.02

- 88.20

- 87.87

- 257.77

-

-

Casing: Cl 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
CJ-rmgs

r~r

Sand Pack: 16-35 mesh Silica Sand, 361.0-375.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

360.0-361.Oft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-350.0 ft., Neat cement, 3.0-204.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry. 350.0-360.0 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2' PVC

6* Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

2/28/95

3/20/95

3/20/95

3/23/95

3/9/95

3/23/95

3/9195

3/23/95
3/23/95

Time

10:30

7:30

12:45

8:30

11:45

t<:15

11:15
10:45

Date

3/6/95

3/20/95

3/20/95

3/23/95

3/10/95

3/23/95

3/9/95

3/23/95
3/23/95

Time

17:30

9:00

10:45

13:15

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

1OO

90

BO

7O

eo
so
*0

3O

20
1O

o

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 OD Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site

File Name PZ106KS
LAIDLAW/OU2 RI-FS/MO
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Not to Scale

w
PIEZOMETER CONST

Survey Coords: Northing: loeerisft.
Easting: 515416 ft.

Drilling Summary:

Total Depth 201.1ft.
Borehole Diameter 10 iMin. (0.0-26.011.) S?/B in. 126.0-201.1 it)
Casing Stickup Height 1 .97 ft.
Driller Layne-Western

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log X
Casing string(s): C = Casing S = Screen

Depth String(s) Elevation
+ 1.97 - 190.79 C1 403.42 - 270.66

190.79 - 200.59 S1 270.66 - 260.86

200.59 - 200.93 C2 260.86 - 260.52

-
-
-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 188.5-201.1 ft.

Filter Pack: Less than 50 mesh Silica Sand,

187.0- 188.5 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-177.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 177.0-187.0 ft.

Concrete: 0.0-3.0 ft.

^P Well No.
Borin^Jo. X-Ref:

RUCTION SUMMARY
Elevation Ground Level

Top of PVC Casing

Construction Time log:
S

Task Date
Drilling
CME 75
Schramm Rotary 3/23/95

Geophys. Logging: 3/24/95
Casing: 3/24/95

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

3/24/95

3/24/95
3/24(95

PZ-106-SD

PZ-10 B-SD

461.5ft. NGVD
463.42 ft. NGVD

tart
Time

16:15

16:15

12:40

13:10

14:00
13:40

Fii
Date

3/24/95

3/24/95

3/24/95

3/24/95

3/24/95
3/24/9S

iish
Time

13:00

18:30

13:00

13:40

14:45
13:55

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100 1 1 1 1 1 1 1 1 ; 1 1 1 1
90 -

| 80-

£ .-

*" ,0

10 -
o L- o 20 *o so ao i oo

TIME (Minutes)

Comments:
/

Supervised by W. Herst Site LAIDLAW/OU2 RI-FS/MO
' ' Job Number 943-2848 File Name PZ106SD



Well No. pz-106-ss
Boring No. X-Ref: PZ-IOS-SS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1066726 n.
Easting: 515400ft.

Elevation Ground Level 461.0 ft. NGVD
Top ol PVC Casing 462.70 ft. NGVD

-20

-40

-60

-12d

-i4d

I 71

Drilling Summary:

Total Depth 165.4ft.
Borehole Diameter 101/4 in. (0.0-23.0 ft.) s 7/s «\. (23.0-165.4 ».>

Construction Time log:
Start Finish

Task

Casing Stickup Height
Driller Layne-Western

1.75ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit.

NX Core. 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

4/4/95

4/S/9S

4/S/95

4/5/95

4/5/95

Time

8:25

11:45

12:15

13:05
12:30

Date

4/S/95

4/5/9S

4/5/95

4/5/95

4/5/95

Time

10:00

1230

13:4:
13:05

Well Development

Depth
+• 1.75 -
155.30 -
165.10 -

155.30
165.10
165.43

-
-
-

String(s)
C1
S1
C2

Elevation
462.70 - 305.65

305.65 - 295.85

295.85 - 295.52

-

-

-

Stabilization Test Data:

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with

Time PH Spec. Cond. Temp (°C)

O-rings
Sand Pack: 16-35 mesh Silica Sand, 152.2-165.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

149.7-152.2 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-114.7 ft.

Recovery Data:

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 114.7-149.7 ft.

Concrete: 0.0-3.0 ft.

TOO
9O
BO
70
eo
so
*o
30
20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

J. Miller
943-2848

Site
File Name PZ106SS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-107-ss
Boring"No. X-Ref: PZ-IO?-SS

PIEZOMETER CONSTRUCTION SUMMARY•ringNc

Survey Coords: Northing: I067i63ft.
Easting: 515255ft.

Elevation Ground Level
Top of PVC Casing

462.6 ft. NGVD
464.66 ft. NGVD

-15

-30

-45

-105

r~T

r~T

i 7

I 71

r~r

171

Drilling Summary:

Total Depth 103.0ft.
Borehole Diameter i< iw in. (0.0-32.0 «.> s 7/9 m. (32.0-103.0 M.>
Casing Stickup Height
Driller Layne-Western

2.03 ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit.

NX Core, 5 7/8 in. Button Bit tor Reaming
Drilling Fluid Auger-None, NX Core Water,

Air and Mud Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 2.03 - 92.60
92.60 - 102.40

102.40 - 102.73
+ 1.00 - 55.00

-

-

String(s)
C1
S1
C2
C3

Elevation
464.66 - 370.03

370.03 - 360.23

380.23 - 359.90

463.60 - 407.63

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-nngs

Sand Pack: 16-35 mesh Silica Sand, 90.4-103.0 ft.

Filter Pack: Less than 50 mesh Silica

89.0-90.4 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-78.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 78.0-69.0 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75 (augers)
CME 75 (core)
Schramm Rotary
Geophys.Logging:
Casing:
2* PVC
6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

3/26/95

5/21/95

5/22/95

5/22/95

5/18/95

5/22/95

5/22/95
5/22/95

Time

13:00

15:30

11:55

Date

5/22/95

5/18/95

S/22/95

Time

16-.2S

11:30

14:00

12:10

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
90
ao
70
ao
ao
AO

30

20
10
o

ao

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site
FileNarmT PZ107SS

LAIDLAW/OU2 RI-FS/MO



Well No. PZ-108-ss
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Not to Scale

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1067678ft. Elevation Ground Level
Easting: 51 5973 ft.

Drilling Summary:

Total Depth 143.9 ft.
Borehole Diameter 101/4 in. {0.0-20.0 tt.> s ?/a in. (20.0-143.9 n.>
Casing Stickup Height 2.08 ft.
Driller Layne-Western

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C - Casing S = Screen

Depth String(s) Elevation
+ 2.08 - 133.54 C1 456.20 - 320.59

133.54 - 143.35 S1 320.58 - 310.77

143.35 - 143.68 C2 310.77 - 310.44
-
-
-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 m. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O- rings

Sand Pack: 16-35 mesh Silica Sand, 131.5-143.9 ft.

Filter Pack: Less than 50 mesh Silica Sand,

130.0-131. 5 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-1 20.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 120.0-131.5 ft.

Concrete: 0.0-3.0 ft.

Top of PVC Casing

Construction Time log:
S

Task Date
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

3/21/95

3/29/95

3/29/95

Filter Placement:
Cementing:
Development
Bentonite Grout
Benton te Seal

3/29/85

3/29/95

3/29/95

454.1 ft. NGVD
456.20 ft. NGVD

tart
Time

16:30

7:30

9:30

9:50

11:00

10:20

Fir
Date

3/23/95

3/29/95

3/29/95

3/29/95

3/29/95

3/29/95

•rish
Time

18:35

9:15

9:45

10:15

13:15

11:00

Well Development

Stabilization Test

Time pH

Recovery Data:

100 1 — i — | — i —
go

BO

70

§ eo
8 so

** 30

20

1O

Data:

Spec. Cond. Temp (°C)

o 20 «o ao ao 100

TIME (Minutes)

Comments:

Supervised by 8. Tilton Site LAIDLAW/OU2 RI-FS/MO



Well No. Pz-109-ss
Boring No. X-Ref: pz-io9-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: I0680i2ft.
Easting: siei44(t.

Elevation Ground Level
Top of PVC Casing

456.8 ft. NGVD
458.50 ft. NGVD

-20

-40

-60

-10d

-12d

!s

-140

L

Drilling Summary:

Total Depth 135.7ft.
Borehole Diameter 101/4 in. (0.0-15.0 it.) s ?is m. (15.0-135.7 n.)
Casing Stickup Height
Driller Layne-Western

1.73ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core. 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

r~r
Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.73 - 125.70
125.70 - 135.50
135.50 - 135.83

' 7

String(s)
C1
S1
C2

Elevation
458.50 - 331.07

331.07 - 321.27

321.27 - 320.94

1 T

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: Si 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with

i 7
O-rings

T 7

Sand Pack: 16-35 mesh Silica Sand, 124.0-135.7 ft.

Filter Pack: Less than 50 mesh Silica Sand.

121.3-124.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-103.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry. 103.0-121.3 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

4/7/95

4/25/95

4/25/95

4/25/95

4/25/95
4/25/95

Time

7:48

9:30

12:10

12:45

12:20

Date

4/8/95

4/25/95

4/25/95

4/2S/9S

4/25/95
4/25/95

Time

15:30

11:40

12:10

12:20

12:45

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

1 OO

90

ao
7O

80

so
*o
30
20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

D. Alloway

943-2848
Site

File Name PZ109SS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-110-ss
Borin l̂o. X-Ref: PZ-HO-SS

PIEZOMETER CONSTRUCTION SUMMARY
rin l̂c

Survey Coords: Northing: 1068336 ft.
Easting: 5i5920~ft~

Elevation Ground Level
Top of PVC Casing

456.8 ft. NGVD
458.91 ft. NGVD

-15

-30

-45

-75

-90

-10!)

L

x
;x

\\

Drilling Summary:

Total Depth m.5ft.
Borehole Diameter toin. (o.o-6i.ott.)57/ain.
Casing Stickup Height
Driller Layne-Western

2.07ft.

St. Louis, MO

>o Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. and 10 1/4 in. ID Hollow Stem Auger Bits,

NX Core, 57/8 in. and 10.0 in. Button Bits

Drilling Fluid Auger-None, NX Core Water,
Air Rotary

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

r~r

Depth
+ 2.07
100.90
110.70
+ 0.50

- 100.90
- 110.70
- 111.30
- 61.00
-
-

String(s)
C1
S1
C2
C3

Elevation
458.91

355.94

346.14

457.30

- 355.94

- 346.14

- 345.54

- 395.84

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, Hush threaded with
0-rings

Sand Pack: 16-35 mesh Silica Sand. 98.5-111.5 ft.

Filter Pack: Less than 50 mesh Silica Sand,

96.5-98.5 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-86.0 ft.. Neat cement. 3.0-61.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 86.0-96.5 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
Schramm (augers)

CME 75 (Core)

Schramm Rotary

Geophys. Logging:
Casing:
2- PVC
6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

3113/95

3/24/95

5/20/95

5/20/95

5/19/95

5/20/95

5/20(95
5/20/95

Time

13:30

15:25

7:50

9:05

9:20

Date

3/13/95

3/23/95

5/20/95

5/20/95

5/19/95

5/20/95

5/20/95
5/20/95

Time

14:00

13:15

9:15

10:05

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
90

ao
TO
eo
so
40

30

20

10
o

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site

File Name PZ110SS
LAIDLAW/OU2 RI-FS/MO



Well No. pz-m-Ks
Borifl̂ No. X-Ref:

PIEZOMETER CONSTRUCTION SUMMARY"
irir^^J( PZ-111-KS

Survey Coords: Northing: 1068621 ft.
Easting: sisssoft.

Elevation Ground Level
Top of PVC Casing

459.2 ft. NGVD
460.87 ft. NGVD

-100'

(-150

-35

400

Drilling Summary:

Total Depth 368.8 ft.
Borehole Diameter See comments
Casing Stickup Height
Driller Layne-Western

1.69ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(S) 6 1/4 in. ID Hollow Stem Auger Bit. NX Core,

14 3/4 in. Tricone Bit. 10 in. and 5 7/8 in. Button Bits

Drilling Fluid Auger-None, NX Core Water,
Air and Mud Rotary

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
1.69 - 357.15

357.15 - 366.96
366.96 - 367.30
+ 0.50 - 83.80
+ 1.00 - 215.30

String(s)
Ci
S1
C2
C3
C4

Elevation
460.87 - 102.03

102.03 - 92.22

92.22 - 91.88

459.70 - 375.38

460.20 - 243.88

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap (4 in. long
or 0.33 ft.) (C3&C4-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 354.7-368.8 ft.

Filter Pack: Less than 50 mesh Silica Sand,

351.4-354.7 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-330.97 ft., Neat cement, 3.0-215.3 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 330.97-351.4 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2" PVC

6* Steel

10' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

3/15/95

4/26/95

5/6/95

419(95

4/8/95

S/6/95

S/8/95
5/8/95

Time

7:45

8:20

7:30

1V.OO

8:00

9:00

10:30
10:15

Date

4/24/95

4/26/95

4J9>95

4/8/95

5/6/95

5/6/95

5J&I9&

Time

18:45

10:30

9:00 |

15:15 I

11:00

10:15

12:30

Well Development

Stabilization Test Data:

Time pH Spec. Cond. j Temp (°C)

Recovery Data:

1OO

9O

aO

7O

00

SO

+0

3O

20

1O

O

TIME (Minutes)

14 3/4 in. (0.0-84.0 ft.), 10 in. (84.0-215.5 ft.), 5 7/8 in. (215.5-368.8 ft.)Comments:
Surface Casing C3: 10 in. ID /10 7/8 in. OP Steel Casing

Surface Casing C4: 6 1/8 in. ID/6 5/8 in. OP Steel Casing

Not to Scale Supervised by
Job Number

D. Alloway
943-2848

Site
File Name PZ111KS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-111-sp
BorirupJo. X-Ref: PZ-IH-SD

PIEZOMETER CONSTRUCTION SUMMARY
rin^c

Survey Coords: Northing: 1068638 ft.
Easting: 515835ft.

Elevation Ground Level
Top of PVC Casing

459.2 ft. NGVD
461.55ft. NGVD

-25

-50

-75

-17

-20$ ^

Q
UJ
I—
O

o
o
en
LU
_l
Q_

<

r~T

Drilling Summary:

Total Depth 210.0 ft.
Borehole Diameter 10 in. (o.o-sa.o n.) s ?/s in. (93.0-210.0 n.>
Casing Stickup Height
Driller Layne-Western

2.33 ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit. NX Core

5 7/8 in. Button Bit and 9 7/8 in. Tricone Bit
Drilling Fluid Auger-None, NX Core Water,

Air and Mud Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 2.33
199.40
209.20
+ 0.50

- 199.40
- 209.20
- 209.50
- 98.00
-
-

String(s)
C1
S1
C2
C3

Elevation
461.55

259.82

250.02

459.70

- 259.82

- 250.02

- 249.72

- 361.22

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 195.8-210.0 ft.

Filter Pack: Less than 50 mesh Silica Sand.

194.7-195.8 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-176.0 ft., Neat cement. 3.0-98.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 176.0-194.7 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2" PVC

6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

4/10/95

4/14/95

4/21/95

4/10/95

4/21/95

4Q1/95
4/21/95

Time

9:45

8:00

14:05

8:32

9:20

Date

4/11/95

4/14/95

4/21/95

4/10/95

4/21/95

4/21)95

4/21/95

Time

13:38

16:00

a-.ia
16:21

9:12

9:50

9:18

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (-C)

Recovery Data:

100
9O

BO

7O

eo
30
*0

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

J. Miller
943-2848

Site
File Name P2111SD

LAIDLAW/OU2 RI-FS/MO



rir^ l̂<
Well No. PZ-112-AS

BoringNo. X-Ref: PZ-H2-AS
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1009002 ft.
Easting: 515674 ft.

Elevation Ground Level
Top of PVC Casing

457.9 ft. NGVD
459.83 ft. NGVD

HO

-20

-30 :

-50

-60

-70

-80

36.0 ft.

Drilling Summary:

Total Depth
Borehole Diameter
Casing Stickup Height
Driller Layne-Western

8 1/4 in.
1.90<t.

St. Louis, MO

CME75Rig
Bit(s) 4 1/4 in. ID Hollow Stem Auger Bit

Drilling Fluid Auger-None

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 1.90 -
29.60 -
34.40 -

29.60
34.40
34.73

-

-

-

String(s)
C1
S1
C2

Elevation
459.83

428.33

423.53

- 428.33

- 423.53

- 423.20

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 28.0-36.0 ft.

Filter Pack: Less than 50 mesh Silica Sand.

26.6-28.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-15.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 15.0-26.6 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

4/10/95

4/10/95

4/10/95

4/10/95

4710/95

Time

13:20

16:40

17:15

Date

4/10/95

4/10/95

4/10/95

4/10/95

4/10/96

Time

15:45

16:40

16:59

17:15

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

eo
70

eo
so

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

S. Cosio

943-2848

Site
File Name PZ112AS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-113-ss
Boring No. X-Ref: pz-na-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1069242 n.
Easting: 515777 ft.

Elevation Ground Level
Top of PVC Casing

460.0 ft. NGVD
461.77ft. NGVD

-20

-40

-60

-10(1

-12d

-14d

1 7

i 7

i 7r~r

Drilling Summary:

Total Depth 159.0 (t.
Borehole Diameter 93/4in.(o.o-ns.oM.)snain.(115.0-159.0ttj
Casing Stickup Height
Driller Layne-Western

1.81 ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T66QH
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core,

5 7/8 in. Button Bit and 9 3/4 in. Tricone Bit
Drilling Fluid Auger-None, NX Core Water,

Air and Mud Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 1.81
148.57 -
158.37 -
+ 0.50 -

148.57
158.37
158.70
115.00

-
-

String(s)
C1
S1
C2
C3

Elevation
461.77

311.39

301.59

460.40

- 311.39

- 301.59

- 301.26

- 344.96

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 146.0-159.0 ft.

Rlter Pack: Less than 50 mesh Silica Sand,

144.5-146.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-134.0 ft., Neat cement, 3.0-115.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 134.0-144.5 (t.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2" PVC

6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

s/9195
5/20/95

5/20/95

5/7/95

5/20/95

5/20/95

5/20/95

Time

9:30

13:30

14:35

7:30

16:05

15:55

Date

5/9195

5/20/95

5/20/95

S/7/9S

5/20/95

5/20/95

5/20/95

Time

15'. 40

14:45

15:40

16:30

16:05

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
so
ao

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site

File Name PZ113SS
LAIDLAW/OU2 HI-FS/MO



Bormg No. X-Ref: PZ-US-AD
PIEZOMETER CONSTRUCTION SUMMARY

or^rg IV
Well No. PZ-113-AD

Survey Coords: Northing: 1069233 n.
Easting: 515760ft.

Elevation Ground Level
Top of PVC Casing

459.9 ft. NGVD
461.46ft. NGVD

-15

-30

-45

r75

-10!)

Drilling Summary:

Total Depth
Borehole Diameter
Casing Stickup Height
Driller Layne-Western

108.7ft.
10 1/4 in.

1.60ft.

St. Louis, MO

Rig CME75
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit

Drilling Fluid Auger-None

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 1.60
98.60

108.40

- 98.60
- 108.40
- 108.73
-
-
-

String(s)
C1
S1
C2

Elevation
461.46

361.26

351.46

- 361.26

- 351.46

- 351.13

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 94.7-108.7 ft.

Filter Pack: Less than 50 mesh Silica Sand.

89.1-94.7 ft.

Grout Seal: Wyo-Sen Grout Well Bentonite Slurry,

3.0-77.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 77.0-89.1 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

5/3/95

5/3/95

5/3/95

5/3/95
5/3/95

Time

3:00

13:20

13:30

15:10

Date

5/3/95

5/3/95

5/3/95

5/3/9S

5/3/95

Time

9:30

13:30

15:10

15:30

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

1OO
90
SO

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

0. Alloway
943-2848

Site
File Name PZ113AD

LAIDLAW/OU2 RI-FS/MO



>rm^Ji
Well No. pz-113-AS

Borm^No. X-Ref: PZ-HS-AS
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1069224 ft.
Easting: 515743 ft.

Elevation Ground Level
Top of PVC Casing

459.9 ft. NGVD
461.42ft. NGVD

Drilling Summary:

40.0 ft.
8 1/4 in.

Total Depth
Borehole Diameter
Casing Stickup Height
Driller Layne-Western

1.50ft.

St. Louis, MO

CME75Rig
Bit(s) 4 1/4 in. ID Hollow Stem Auger Bit

Drilling Fluid Auger-None

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

-50

-60

-70

Depth
+ 1.50 -
28.90 -
38.70 -

28.90
38.70
39.03

-
-
-

String(s)
C1
S1
C2

Elevation
461.42

431.02

421.22

- 431 .02

- 421.22

- 420.89

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 27.0-40.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

25.0-27.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-15.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry. 15.0-25. Oft .

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

4/11/95

4/11/95

4/11/95

4/11/95
4/11/95

Time

11:07

15:12

15:48

15:40

Date

4/11/95

4/11/95

4/11/95

Time

14:58

15:10

15:29

16:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

1OO
90
BO

70

00

SO

4O

3O

20

1O

O

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

S. Cosio
943-2848

Site
File Name PZ113AS

LAIDLAW/OU2 RI-FS/MO



Borm^No. X-Ref: PZ-IU-AS
PIEZOMETER CONSTRUCTION SUMMARY

)^^N(
Well No. pz-114-AS

Survey Coords: Northing: I0694i9ft.
Easting: 516768 ft.

Elevation Ground Level
Top of PVC Casing

449.8 ft. NGVD
451.31 ft. NGVD

-10

-20

-30IL

-50

-60

-70

Drilling Summary:

30.5 ft.Total Depth
Borehole Diameter
Casing Stickup Height
Driller Layne-Western

10 1/4 in.
1.53ft.

St. Louis, MO

Rig CME75
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit

Drilling Fluid Auger-None

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 1.53 -

19.90 -
29.70 -

19.90
29.70
30.03

-
-
-

String(s)
C1
S1
C2

Elevation
451.31

429.88

420.08

- 429.88

- 420.08

- 419.75

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand. 18.0-30.5 ft.

Filter Pack: Less than 50 mesh Silica Sand,

16.8-18.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-13.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 13.0-16.8 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

4/20/95

4/20/95

4/20/95

4/20/95
4/20/95

Time

11:50

13:00

13:4S

13:30

Date

4/20/95

4/20/95

4/20/95

4/20/95
4/20/95

Time

12:40

13:30

14:00

14:45

13:45

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
so
BO

7O

oo
so
•*o
30
20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

0. Alloway
943-2848

Site

Rle Name PZ114AS

LAIDLAW/OU2 RI-FS/MO



Well No. PZ-115-ss
BorTf^No. X-Ref: PZ-HS-SS

PIEZOMETER CONSTRUCTION SUMMARY
>r^ l̂<

Survey Coords: Northing: 1069409ft.
Easting: 5i67sstt.

Elevation Ground Level
Top of PVC Casing

450.6 ft. NGVD
452.30 ft. NGVD

-10

-20

-30

-50

-60

-70

JTTI

rii
i r r

17.1

T "1

Drilling Summary:

Total Depth 85.0 ft.
Borehole Diameter 9 ?/s in. (0.0-39.0 n.) s 7/3 in. (39.0-85.0 no
Casing Stickup Height
Driller Layne-Western

1.69ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core.

5 7/8 in. Button Bit and 9 7/8 in. Tricone Bit
Drilling Fluid Auger-None. NX Core Water,

Air and Mud Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
4-1.69 - 74.68
74.68 - 84.48
84.48 - 84.81
1.00 39.00

String(s)
C1
S1
C2
C3

Elevation
452.30 - 375.93

375.93 - 366.13
366.13 - 365.80

451.60 - 411.61

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 72.5-85.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

71.0-72.5 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-60.0 ft., Neat cement, 3.0-39.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 60.0-71.Oft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2- PVC
6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

5/5/95

5/21/95

5/21/95

5/9/95

S/21/9S

5/21/95
5/21/95

Time

8:30

8:30

9:15

11:10
11:00

Date

5/5/95

5/21/95

5/21/95

5/9/95

5/21/95

5/21/95
5/21/95

Time

10:00

10:00

10:20

12:00

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
90
ao
70
60

30

AO
30
20
10
o

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site

File Name P2115SS
UIDLAW/OU2 RI-FS/MO



Well No. pz-116-ss
Borlfl̂ No. X-Ref: PZ-HS-SS

PIEZOMETER CONSTRUCTION SUMMARY
jr^^N

Survey Coords: Northing: 1066410ft.
Easting: 515844ft.

Elevation Ground Level
Top of PVC Casing

483.1 ft. NGVD
484.87 n. NGVD

-20

L40

-60

-10'

-14d

-16d

Drilling Summary:

Total Depth 162.0ft.
Borehole Diameter 101/4 in. (0.0-33.0 «.) s ?/a m. (33.0-102.0 n.)
Casing Stickup Height
Driller Layne-Western

1.80ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water.

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

ITT

r~~r

Depth
+ 1.80
151.40
161.00

- 151.40
- 161.00
- 161.33
-
-
-

String(s)
C1
Si
C2

Elevation
484.87

331.67

322.07

- 331 .87

- 322.07

- 321.74

-

-

-

r~r Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with 0-rings

T~T

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
O-rings

T~T

T~T

Sand Pack: 16-35 mesh Silica Sand, 148.0-162.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

147.0-148.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-135.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 135.0-147.0 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

6JSJ95

6/20/95

6/20/95

9/20/95

8/20/95
8/20/95

Time

7:30

8:00

12:30

12:55

13:30
13:15

Date

8/14/95

6/20/95

6/20/95

6/20/95

8/20/95
6/20/95

Time

13:25

11:45

12:50

13:00

15:30
13:30

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
90

00

-TO

ao
30
*o
30
20

10
o

TIME (Minutes)

Comments:

i Not to Scale Supervised by

Job Number

B. Tilton
943-2848

Site
File Name PZlleSS

LAIOLAW/OU2 RI-FS/MO



Well No. PZ-200-ss
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Not to Scale

•̂ r̂

PIEZOMETER CONST

Survey Coords: Northing: 1068496 ft.
Easting: 516972 ft.

Drilling Summary:

Total Depth 98.7 ft.
Borehole Diameter 101/4 m. (0.0-27.5 «.) s ?/B in. (27.5-88.3 it.)
Casing Stickup Height 2.02 ft.
Driller Layne-Western

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth String(s) Elevation
+ 2.02 - 9.62 C1 485.63 - 473.99

9.62 - 97.64 S1 473.99 - 385.97
97.64 - 97.97 C2 385.97 - 385.64

-

-

-

Casing: C1 2 in. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 7.5-98.7 ft.

Filter Pack:

Grout Seal:

Bentonite Seal: Medium Bentonite Chips,

3.0-7.5 ft.

Concrete: 0.0-3.0 ft.

Bor
RUCTIO

Elevat
Tc

TTg No. X-Ref:
N SUMMARY

on Ground Level
)p of PVC Casing

Construction Time log:
S

Task Date
Drilling
CME 75 2/10/95

Schramm Rotary 2/20/95

Geophys.Logg ng:
Casing: 2/28/95

Filter Placement: 2/28/95
Cementing:
Development
Bentonite
Bentonite

(Grout
Seal 2/28/95

PZ-200-SS

483.6 ft. NGVD
485.63 ft. NGVD

tart
Time

10:56

7:30

9:45

10:30

11:30

Fi
Date

2/10/95

2/28/95

2/28/95

2/28/95

2/28/95

lish
Time

14:05

9:30

10:10

11:30

11:*5

Well Development

Stabilization Test Data:

Time

Recov

100
90

BO

* In
8 so
& *o
" 30

20

10

o

<e

pH Spec. Cond. Temp (°C)

ry Data:

o zo *o

TIME (Minut

eo ao it

es)

DO

Comments:

Supervised by B. Tilton Site LAIDLAW/OU2 RI-FS/MO
' ; Job Number 943-2848 File Name PZ200SS



Well No. pz-201-ss
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Not to Scale

PIEZOMETER CONST

Survey Coords: Northing: 1067820ft.
Easting: 516862ft.

Drilling Summary:

Total Depth 89.0 ft.
Borehole Diameter 10 1/4 m. (0.0-33.0 n.i s ?/» in. (33.0-39.0 «.)
Casing Stickup Height 2.32 ft.
Driller Layne-Western ,

St. Louis, MO

Rig CME 75, Schramm Pprtadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Depth String(s) Elevation
+ 2.32 ,- 9.75 C1 480.33 - 468.26

9.75 - 88.31 S1 468.26 - 389.70

88.31 - 88.64 C2 389.70 - 389.37

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded IPVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 7.5-89.0 ft.

Filter Pack:

Grout Seal:

Bentonite Seal: Medium Bentonite Chips,

3.0-7.5 ft.

Concrete: 0.0-3.0 ft.

Boring No. X-Ref:
RUCTION SUMMARY

Elevation Ground Level
Top of PVC Casing

Construction Time log:
S

Task Date
Drilling
CME 75 2/15/95

Schramm Rotary 3/6/95

Geophys. Logging:
Casing: 3/6/95

Filter Placement: 3/6/95
Cementir
Developn
Bentonite
Bentonite

ig:
nent
) Grout
i seal 3/6/95

PZ-201-SS

478.0 ft. NGVD
480.33 ft. NGVD

tart Fii
Time Date

8:30 2/15/95

15:00 3/6/95

16:00 3/6/95

16:00 3/6/95

17:40 3/6/95

iish
Time

10:30

16:00

16:15

17:40

17:45

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

1OO | 1 1 1 1 1 1 1 1 1 1 1 1

BO

S=

I !o

10 —

o' —o 20 *o BO ao i oo

TIME (Minutes)

Comments:

i

Supervised by B. Tilton Site LAIDLAW/OU2 RI-FS/MO
Job Number 943-2848 File Name PZ201SS



•rir^J
Well No. PZ-201A-SS

Boring No. X-Ref: pz-2oiA-ss
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1067832 ft.
Easting: S16746 ft.

Elevation Ground Level 478.4 ft. NGVD
Top of PVC Casing 480.16 ft. NGVD

-30

-45

-75

-90

-105

O

Drilling Summary:

Total Depth
Borehole Diameter 101/4 m. (O'.O-M.O it.) s 7/8 in. (33.0-90.0 n.)
Casing Stickup Height 1.81 ft.
Driller

90.0 [ft.

Layne-Western
St. Louis, MO

I
Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core. 5 7/8 in. Button Sit for Reaming
Drilling Fluid Auger-None. NX Core Water.

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S Screen

Depth
+ 1.81
80.00 -
89.80 -

80.00
89.80
90.13

-
-
-

String(s)
C1
S1
C2

Elevation
480.16

398.35

388.55

- 398.35

- 388.55

- 388.22

-

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded! PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh SilicalSand, 75.1-90.0 ft.

Filter Pack:

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-65.0 ft. |

Bentonite Seal: Extra higrj yield Wyo-Ben (100%)

Slurry. 65.0-75.1 ft.

Concrete: 0.0-3.0 ft. I

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

4/22/95

4/23/95

4/23/95

4/23/95
4/23/95

Time

11:00

7:50

8:00

9:20
9:00

Date

4/23/95

4/22/95

4/23/95

4/23/95
4/23/95

Time

7:45

9:10

9:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

TOO

90

BO

fc 70
§ OO

§ 30

« *0

»* 30

2O

1O

O

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

D. Alloway LAIDLAW/OU2 RI-FS/MO
943-2848 |

Site
File Name P2201ASS



Well No. pz-202-ss

I Boring No. X-Ref: pz-202-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northipg: 1067320 (t.
Easting: 517102 ft.

Elevation Ground Level
Top of PVC Casing

479.0 ft. NGVD
481.17ft. NGVD

-15

-30 i

-45

-75

-90

-105

I T

i 7

Drilling Summary:

Total Depth 90.0 ft.
Borehole Diameter 10 IM in. (0.0-33.5 ft.) s 7/a in. (33.5-90.0 tt.)
Casing Stickup Height
Driller Layne-Western

2.16ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core. 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications
i

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
^2.16 - 40.20
40.20 - 89.10
89.10 - 89.43
1.00 34.00

String(s)
C1
S1
C2
C3

Elevation
481.17 - 438.81

438.81 - 389.91

389.91 - 389.58

480.00 - 445.01

Casing: C1 2 in. dia. Schedule 80 PVC.
(lush threaded withlO-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-nngs I

Sand Pack: 16-35 mesh Silica Sand, 39.0-9Q.O ft.

Filter Pack: Less than 50 mesh Silica Sand,

38.0-39.0ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-28.0 ft.. Neat cement, 3.0-34.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 28.0-38.0 ft.

Concrete: 0.0-3.0 ft.
I

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2" PVC

6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

2/28/95

3/11/95

3/12/95

3/11/95

3/12/95

3/12/95

3/12/95

Time

7:50

8:10

14:15

8:35

9:35
9:20

Date

2/27/95

3/12/95

3/12/95

3/11/95

3/12/95

3/12/95

3/12/95

Time

11:05

9:10

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

100
9O

BO

70

00

SO

*Q

30

2O

1O

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton

943-2848
Site
File Name PZ202SS

UIDLAW/OU2 RI-FS/MO



Well No. pz-203-ss
Boring No. X-Ref: pz-203-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1066662 ft.
Easting: sieeoaft.

Elevation Ground Level
Top of PVC Casing

484.2 ft. NGVD
486.59 ft. NGVD

-45

-75

-10:

r~T

Drilling Summary:

Total Depth
Borehole Diameter 10 i/«in. (o.o-sa.o n.) 57/8 in. (s&o-i10.0 H.J

110.0ft.

Casing Stickup Height
Driller Layne-Western i

2.41 ft.

St. Louis. MO

Rig CME 75. Schramm P,ortadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit. NX Core.

5 7/8 in. Button Bit and 9 7/8 in. Tricone Bit
Drilling Fluid Auger-None. NX Core Water,

Air and Mud Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 2.41
99.60

109.40
+ 0.50

- 99.60
- 109.40
- 109.70
- 56.10
-
-

String(s)
C1
S1
C2
C3

Elevation
486.59

384.58

374.78

434.70

- 384.58

- 374.78

- 374.48

- 428.08

-

-

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with
O-rmgs

Sand Pack: 16-35 mesh Silica Sand, 95.3-110.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

93.5-95.3 ft. |

Grout Seal: Wyo-Ben Grout jwell Bentonite Slurry,

3.0-82.0 ft., Neat cement, 3.0-56.1 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry. 82.0-93.5 ft. ̂

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2' PVC

6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

5/25/95

8/3/95

8/3/95

6/2/95

6/3/95

6/3/96
8/3/95

Time

7:20

8:20

10:30

8:50

10:30

Date

5/25/95

6/3/95

8/3/95

6/2/95

6/3/95

6/3/95
8/3/95

Time

11:00

8:30

8:50

13:00

9:40

11:00

10:30

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

100
90

ao
•70
6O
so
*0
30
20
10
o

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by

Job Number

E. Swan son

943-2848

Site

File Name PZ203SS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-204-ss

Boring No. X-Ref: pz-204-ss
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1066427 ft.
Easting:

Elevation Ground Level 467.0 ft. NGVD
Top of PVC Casing 469.63 ft. NGVD

-15

-30

-45

-75

-90

-105

Drilling Summary:

Total Depth 90.3 ft.
Borehole Diameter 101/4 in. (0.0-14.0 it.) s 7/3 in. (14.0-90.3 ft.)
Casing Stickup Height
Driller Layne-Western

2.60 ft.

i 7 St. Louis, MO

i 7 Rig CME 75. Schramm Portadrill T660H
Bit(s) 61/4 in. ID Hollow Stem Auger Bit,

NX Core. 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
i 7 2.60 10.95

10.95 - 89.35
89.35 - 89.68

String(s)
C1
S1
C2

Elevation
469.63 - 456.08

466.08 - 377.68

377.68 - 377.35

Casing: C1 2 in. dia. Schedule ,80 PVC.
(lush threaded withjO-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft'.)

i 7
Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.

machine cut slot, flush threaded with

' 7
O-rmgs

Sand Pack: 16-35 mesh Silica Sand, 8.5-90.3 ft.

Filter Pack:

Grout Seal:

Bentonite Seal: Medium Bentonite Chips,

3.0-8.5 ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys. Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

3/7/95

3/10/85

3/10/95

3/10/95

3/10/95

Time

15:50

12:15

14:35

15:05

Date

3/8/95

3/10/95

3/10/95

3/10/95

3/10/95

Time

7:45

15:05

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

100
9O

ao
7O

ao
so
*O

30

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Tilton I
943-2848

Site
File Name PZ204SS

LAIDLAW/OU2 RI-FS/MO



Well No. PZ-204A-SS

•
-15

-30
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-75

-90

-105
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Not to Scale

Boring No. X-Ref:
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1066430ft. Elevation Ground Level
Easting: 51 5556 ft.

Drilling Summary:

Total Depth 90.0 ft.
Borehole Diameter 10 1/4 in. (0.0-14.0 it.) s 7/8 in. (u.o-so.o it)
Casing Stickup Height i 1.50 ft.
Driller Layne-Western

St. Louis, MO

i

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core, 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-Npne, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

i

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

I
Depth String(s) Elevation

+ 1.50 - 79.50 C1 468.16 - 387.16

79.50 - 89.10 S1 387.16 - 377.56

89.10 - 89.43 C2 377.56 - 377.23

!

-
I

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with|O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Filter Pack: Less than 50 mesh Silica Sand,

74.5-76.8 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-60.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 60.0-74.5 ft.

Concrete: 0.0-3.0 ft.

!

Top of PVC Casing

Construction Time log:
S

Task Date
Drilling
CME 75
Schramm Rotary 6/21/95

Geophys.Logg ng:
Casing: 6/22/95

Filter Placement: 6/22/95
Cementing:
Development
Bentonite Grc
Bentonite See

Ut 6/22/95
11 8/22/95

PZ-204A-SS

466.7 ft. NGVD
468.16ft. NGVD

tart F
Time Date

8:00 8/21/95

7:30 6/22/95

7:35 6/22/95

8:00 6/22/95
7:45 8/22/95

lish
Time

14:00

7:35

7:45

9:00
8:00

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

100 1 — i — i — i — i — i — i — i — i — i — i — i — i
oo

nr IQ
M

T O

O 20 *o eo ao 1 oo

TIME (Minutes)

Comments:

Supervised by B.. Tilton Site LAIDLAW/OU2 RI-FS/MO
Job Number 943-2848 File Name PZ204ASS



Well No. pz-205-ss
Boring No. X-Ref: pz-2os-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1067484 ft.
Easting: 515478 ft.

Elevation Ground Level
Top of PVC Casing

459.5 ft. NGVD
461.78ft. NGVD

-30

-45

-75

-90

-105

I "I

r~T

Drilling Summary:

Total Depth 99.0 ft.
Borehole Diameter 9 31* in. <o'0-54.0 it.) s ?/a in. ($4.0-99.0 n.)
Casing Stickup Height
Driller Layne-Western

1.66ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit, NX Core,

5 7/8 in. Button Bit and 9 3/4 in. Tricone Bit
Drilling Fluid Auger-None. NX Core Water,

Air and Mud Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.66 -
88.57 -
98.37 -

+ 1.00 -

88.57
98.37
98.70
54.00

-
-

String(s)
C1
S1
C2
C3 i

I

Elevation
461.78

370.96

361.16

460.50

- 370.96

- 361.16

- 360.83

- 405.53

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2 in. dia. threaded] PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh SilicaiSand, 86.0-99.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

84.5-86.0 ft. I

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-70.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 70.0-84.5 ft!

Concrete: 0.0-3.0 ft. |

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2" PVC

6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

5J18/95

5/21/95

5/21/95

5/11/95

5/21(95

5/21/95
5/21/95

Time

8:15

13:30

U:2S

7:30

15:20

Date

5/19/95

5/21/95

5/21/95

5/11/95

5/21(95

5/21/95
5/21/95

Time

15:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
ao
BO
70

00

so
*o
3O
20
10
o

20

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

W. Herst
943-2848

Site
File Name PZ205SS

LAIDLAW/OU2 RI-FS/MO



Well NO. PZ-205-AS

Boring No. X-Ref: PZ-ZOS-AS
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1067464ft.
Easting: 515463 ft.

Elevation Ground Level
Top of PVC Casing

459.3 ft. NGVD
460.99 ft. NGVD

-10

-20

-60

-70

Drilling Summary:

Total Depth 49.0 ft.
Borehole Diameter u 1/4 in. (0:0-29.0 tt.j a 1/4 in. (29.0-49.0it.)
Casing Stickup Height
Driller Layne-Western

1.66ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. and 10 1/4 in! ID Hollow Stem

Auger Bits
Drilling Fluid Auger-None

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.66 - 38.55
38.55 - 48.35
48.35 - 48.68

+ 0.70 - 29.00
-
-

String(s)
C1 |
S1 '
C2 :

C3

Elevation
460.99 - 420.78

420.78 - 410.98

410.98 - 410.65

460.00 - 430.33

-

-

Casing: C1 2 in. dia. Schedule 80 PVC.
flush threaded with 0-rings

C2 2 in. dia. threaded |PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule! 80 PVC, 0.010 in.
machine cut slot, flush threaded with
0-rmgs

Sand Pack: 16-35 mesh Silica Sand, 36.0-49.0 ft.

Filter Pack: Less than 50 meshlsilica Sand,

34.5-36.0 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-24.0 ft., Neat cement. 3.0-29.0 ft.

Bentonite Seal: Extra high' yield Wyo-Ben (100%)

Slurry, 24.0-34.5 ft

Concrete: 0.0-3.0 ft. !

Construction Time log:
Start Finish

Task
Drilling
CME 75
CME 75
CME 75
Geophys.Logging:
Casing:
2' PVC

10' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

3/25/95

4/21/95

5/5/95

5/5/95

4/21/95

5/5/95

5/S/95
5/5/95

Time

18:35

14:10

13:30

15:29

16:05

17:00
16:45

Date

3/25/95

4/21/95

5/5/95

5/5/95

4/21/95

5/5/95

5/5/95
1/5/95"

Time

15:30

16:30

16:46

17:30

17:00

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

1OO

90

ao
70

eo
so
*o
30
20

10
o

TIME (Minutes)

Comments: Surface Casing C3: 10 in. ID /10 7/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site
File Name PZ205AS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-206-ss
: Boring No. X-Ref: pz-2oe-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1068031 it.
Easting: 5i5809ft.

Elevation Ground Level
Top of PVC Casing

458.4 ft. NGVD
460.20 ft. NGVD

-45

-103

VS

Drilling Summary:

Total Depth 125.5ft.
Borehole Diameter 10 in. (0.0-52.0 «.> s 7/9 in. (52.0-125.5 it.)
Casing Stickup Height
Driller Layne-Western

1.82ft.

St. Louis, MO

Rig CME 75. Schramm Portadrill T660H
Bit(s) 6 1/4 in. and 10 1/4 in, ID Hollow Stem Auger

Bits, NX Core, 5 7/8 in. and 10 in. Button Bits
Drilling Fluid Auger-None. NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 1.82 - 115.00

115.00 - 124.80

124.80 - 125.00

+ 0.70 52.00

J__J.

String(s)
C1
S1
C2
C3

Elevation
460.20 - 343.38

343.38 - 333.58

333.58 - 333.38

459.10 - 406.38

Casing: C1 2 in. dia. Schedule 80 PVC,
flush threaded with 0-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.) (C3-see comments)

Screen: S1 2 in. dia. Schedule|80 PVC, 0.010 in.
machine cut slot, flush threaded with
0-rmgs

Sand Pack: 16-35 mesh Silica Sand, 112.2-125.5 ft.

Filter Pack: Less than 50 mesh'Silica Sand,

111.1-112.2 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-101.0 ft., Neat cement, 3.0-52.0 ft.

Bentonite Seal: Extra highi yield Wyo-Ben (100%)

Slurry. 101.0-111.1| ft.

Concrete: 0.0-3.0 ft.

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:
2- PVC
6' Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

3/9/95

4/24/95

4124/95

3/27/95

4/24/S6

4/24/95
4/24/95

Time

11:30

13:45

14:00

14:20

14:10

Date

3/10/95

4/24/95

4/24(95

3/23/95

4/24/95

4/24/95
4/24/95

Time

13:30

14:02

10:15

14:15

14:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
9O

ao
70

60

so
•*o
30

20

1O

o

TIME (Minutes)

Comments: Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel Casing

Not to Scale Supervised by
Job Number

0. Alloway
943-2848 |

Site

File Name PZ206SS
LAIDLAW/OU2 RI-FS/MO



Well NO. PZ-207-AS
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Not to Scale

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1069645ft. Elevation Ground Level
Easting: 5i6038ft.

Drilling Summary:

Total Depth 40.0' ft.
Borehole Diameter 8 1/4 in.
Casing Stickup Height 1 .69 ft.
Driller Layne-Western

St. Louis, MO
'

Rig CME 75
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

'
Drilling Fluid Auger-Nona

Protective Casing 8x8 in. Square Steel, by 5 ft. long

Well Design & Specifications
i

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth String(s) Elevation
+ 1.69 - 34.90 C1 ', 463.57 - 426.98

34.90 - 39.70 S1 I 426.98 - 422.18

39.70 - 40.03 C2 422.18 - 421.85

-

-

-

I

Casing: C1 2 in. dia. Schedule. 80 PVC,
flush threaded with O-rings

C2 2 in. dia. threaded PVC end cap
(4 in. long or 0.33 ft.)

Screen: S1 2 in. dia. Schedule! 80 PVC, 0.010 in.
machine cut slot, flush threaded with
O-rings

Sand Pack: 1 6-35 mesh Silica Sand. 33.4-40.0 ft.

Filter Pack: Less than 50 mesh Silica Sand,

32.0-33.4 ft. I

Grout Seal: Wyo-Ben Grout We'll Bentonite Slurry,

3.0-20.0 ft. I

Bentonite Seal: Extra highlyield Wyo-Ben (100%)

Slurry, 20.0-32.0 ft.1

Concrete: 0.0-3.0 ft. |
1

Top of PVC Casing

Construction Time log:
S

Task Date
Drilling
CME 75
Schramm

4/9/95

Rotary

Geophys. Logging:
Casing: 4/10/95

Filter Placement: 4/10/95
Cementing:
Development
Bentonite Gro
Bentonite See

Ut 4/10/95
II 4/10/95

461.9ft. NGVD
463.57 ft. NGVD

tart
Time

12:35

9:45

10:00

10:35
10:32

Fir
Date

4/9/95

4/10/95

4/10/95

4/10/95
4/10/95

lish
Time

17:45

10:00

10:17

11:10
10:35

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

1OO | 1 1 1 1 1 1 1 1 1 1 1 1

ao —

$5 oo

** 30 -

10 -

o 20 *o eo so i oo

TIME (Minutes)

Comments:

j

Supervised by S. Cosio Site LA1DLAW/OU2 RI-FS/MO



Well No. pz-208-ss
Boring No. X-Ref: pz-208-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: I0692i9tt.
Easting: 5i7i69ft.

Elevation Ground Level
Top of PVC Casing

472.5 ft. NGVD
474.25 ft. NGVD

-15

-30

-45

-75

-90

-105

Drilling Summary:

Total Depth 99.2 ft.
Borehole Diameter 101/4 in. (0.0-17.0 n.) s 7/a m. (17.0-99.2 it)
Casing Stickup Height
Driller Layne-Western

1.72ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 6 1/4 in. ID Hollow Stem Auger Bit,

NX Core. 5 7/8 in. Button Bit for Reaming
Drilling Fluid Auger-None, NX Core Water,

Air Rotary
Protective Casing 8x8 in. Square Steel, by 5 ft. long

rrr

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
T ~ T 1.72 88.70

88.70 - 98.50
r~T 98.50 98.83

String(s)
C1
S1
C2

Elevation
474.25 - 383.83

383.83 - 374.03

374.03 - 373.70

FTT Casing: C1 2 ft. dia. Schedule 80 PVC.
flush threaded withlO-rings

C2 2 ft. dia. threaded PVC end cap
(4 in. long or 0.33 ft'.)

Screen: S1 2 in. dia. Schedule 80 PVC. 0.010 in.
machine cut slot, flush threaded with

r_n O-rings

171

Sand Pack: 16-35 mesh Silica Sand, 85.65-99.2 ft.

Filter Pack: Less than 50 mesh Silica Sand.
171 83.90-85.65 ft.

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry.

3.0-70.0 ft.

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry. 70.0-83.90 ft.

Concrete: 0.0-3.0 ft. i

Construction Time log:
Start Finish

Task
Drilling
CME 75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

6/17/95

6/18/95

6/18/95

smras

6/18/95
6/16/95

Time

8:15

8:50

10:30

11:15
11:05

Date

6/17/95

6/18/95

6/18/95

8/16/95

8/18/95
8/16/95

Time

17:35

10:55

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

100
9O

QO

70

eo
3O
*0
3O
20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Tilton
943-2848 |

Site
File Name PZ208SS

LAIDLAW/OU2 RI-FS/MO



Well No. PZ-1201-ss
Boring No. X-Ref: pz-i20i-ss

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1067302ft.
Easting: 516904 ft.

Elevation Ground Level
Top of PVC Casing

480.4 (t. NGVD
482.42 ft. NGVD

-60

-90

-18d

-2K

Drilling Summary:

Total Depth 250.0 ft.
Borehole Diameter unknown (0.0-53.0 n.) s 7ia m. (53.0-250.0 ft)

2.01 ft.Casing Stickup Height
Driller Drilling Service Company/Layne-Western

St. Louis, MO

Rig
Bit(s)

Unknown
Unknown

Drilling Fluid Unknown

Protective Casing Surface Casing (C3-see comments)

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 2.01
137.70
147.30
+ 2.60

- 137.70
- 147.30
- 147.63
- 53.00
-
-

String(s)
C1 i
S1
C2 I
C3

I

Elevation
482.42

342.71

333.11

483.00

- 342.71

- 333.11

- 332.78

- 427.41

-

-

Casing: C1 2 in. dia. Schedule',80 PVC,

EZI

flush threaded with 0-rings
C2 2 in. dia. threaded PVC end cap

(4 in. long or 0.33 ft.) (C3-see comments)
Screen: S1 2 in. dia. SchedulejSO PVC, 0.010 in.

machine cut slot, flush threaded with
O-rings

Sand Pack: 16-35 mesh Silica Sand, 135.5-147.5 ft.

Filter Pack: Less than 50 mesh Silica Sand,

133.5-135.5 ft. |

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry,

3.0-120.0 ft. i

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry, 120.0-133.5 |ft.

Concrete: 0.0-3.0 ft. |

T-T

Construction Time log:
Start Finish

Task
Drilling
CME75
Schramm Rotary

Geophys.Logging:
Casing:

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date
3/11/8S

6/8/95

7/7/95

7/7/95

7/7/95
7/7/95

Time
11:30

15:00

8:15

8:30

9:15
8:50

Date
3/11/85

8/8/95

7/7/95

7/7/95

7/7/95
7/7/95

Time

S-. 50

11:00

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
9O

BO
70

ao
so
*O

30

20

10
o

TIME (Minutes)
The borehole was originally drilled by Piffling Service Company in 1985 \o a total depth ot 250.0 ft.

The borehole remained open from below the surface casing to total depth until the bottom of the borehole was sealed with

bentonite grout from 165.0-250.0 ft., and neat cement from 148.5-165.0 ft. A piezometer was then constructed within the

remainder of the borehole. The grout seals and well installation were performed by Layne-Western Drilling of St. Louis, MO, in

July, 1995. Surface Casing C3: 6 1/8in.|lD / 6 5/8 in. OP Steel Casing

Not to Scale Supervised by
Job Number

B. Tilton
943-2848

Site
File Name PZ1201SS

LAIDLAW/OU2 RI-FS/MO



Well NO. PZ-300-AD

Boring No. X-Ref: PZ-SOO-AD
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1065214ft.
Easting: 513828 ft.

Elevation Ground Level
Top of PVC Casing

448.1 ft. NGVD
449.62 ft. NGVD

-10

-20

-30

-so

-60

-70

S
A

M

Drilling Summary:

Total Depth 42.2 ft.
Borehole Diameter 8 1/4" (0.0-42.2')
Casing Stickup Height
Driller Layne-Western

1 .52 ft.

St. Louis, MO

CME 750Rig
Bit(s) 4 1/4" ID Hollow Stem Auger Bit'

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.52 -
37.10 -
41.90 -

37.10
41.90
42.20

-
-
-

String(s)
C1
S1
C2

i

Elevation
449.62

411.00

406.20

- 411.00

- 406.20

- 405.90

-

-

-

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33')

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 35.1-42.2'

Filter Pack: 100 mesh Silica Sand 33. 6-35. 1'

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-28.5' |

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry 28.5-33.6' |

Concrete: 0.0-3.0' ,
I

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys. Logging:
Casing:
2' I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

8/24/85

9/24/95

8/24/95

9/24/95
9/24/95

Time

17:10

18:20

18:15

Date

9/24/95

9/24/95

9/24/95

9/24/95
9/24/95

Time

17:10

18:15

18:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

70

eo

*o
30
20
1 O

o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Harrington
943-2848

Site
File Name PZ300AD"

LAIDLAW/OU2 RI-FS/MO



Well No. PZ-300-AS
Boring No. X-Ref: PZ-SOO-AS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: I065i98fi.
Easting: 513868ft.

Elevation Ground Level
Top of PVC Casing

448.5 ft. NGVD
450.66 ft. NGVD

-so

-60

-70

Drilling Summary:

Total Depth 20.0 ft.
Borehole Diameter e 1/4* (0.0-20.0')
Casing Stickup Height
Driller Layne-Western

2.16ft.

St. Louis. MO

CME 750Rig
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 2.16 -

9.90 -
19.70 -

9.90
19.70
20.00

-
-
-

String(s)
C1
S1 ,
C2

i

i

Elevation
450.66

438.60

428.80

- 438.60

- 428.80

- 428.50

-

-

-

Casing: C1 2" dia. Schedule 80 PVC.
flush threaded with 0-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33')

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, (lush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 7.0-20.0'

Filter Pack: 100 mesh Silica Sand 6.3-7.0'

Grout Seal:

Bentonite Seal: Extra high; yield Wyo-Ben (100%)

Slurry 3.0-6.3' !

Concrete: 0.0-3.0' !

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2' I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

9/26/95

9/26/95

9/26/95

9/26/95

Time

16:15

17:00

17:05

17:15

Date

9/26/95

9/26/95

9/26/95

9/26/95

Time

17:00

17:05

17:15

17:25

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
9O

BO

70

6O

SO

*O

3O

2O

1O

O

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Harrington

943-2848
Site
File Name P2300AS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-300-ss
Boring No. X-Ref: PZ-SOO-SS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: i065205ft.
Easting: 51 assort.

Elevation Ground Level
Top of PVC Casing

448.4 ft. NGVD
449.60 ft. NGVD

-20

-60

-100

-120

-140

Drilling Summary:

Total Depth 94.5 ft.
Borehole Diameter 9 7/8" (o.o^e.o1) 5 7/8' (46.o-93.of)
Casing Stickup Height
Driller Layne-Western

1.20ft.

St. Louis, MO

Rig CME 750 Schramm Rotadrill T660H
Bit(s) 4 1/4" ID Hollow Stem'Auger Bit,

NX Core, 5 7/8" Button Bit for Reaming
Drilling Fluid NX Core Water. Air and Bentonite

Mud Rotary
i rr Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

T T

rrr
I T

I Trrr

Depth
+ 1.20 -
83.88 -
93.70 -

+ 0.80 -

83.88
93.70
94.00
46.00

-
-

String(s)
C1
S1
C2
C3

Elevation
449.60

364.52

354.70

447.60

- 364.52

- 354.70

- 354.40

- 402.40

-

-

Casing: C1 2" dia. Schedule 80 PVC.
flush threaded withjQ-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33') (G3-see comments)

Screen: S1 2" dia. Schedule 80 PVC. 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 81.5-94.5'

Filter Pack: 100 mesh Silica Sand 80.5-81.5'

Grout Seal: Wyo-Ben Grout We|l Bentonite Slurry

70.5-81.5' \

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry 3.0-70.5' !

Concrete: 0.0-3.0' i

Construction Time log:
Start Finish

Task
Drilling
CME 75 (Auger)
Schramm Rotary
CME 75 (Core)
Geophys.Logging:
Casing:
2" I.D. PVC

6' I.D. Steel

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

9/22/95

9/25/95

9/23/95

9/28/95

9/25/95

9/26/95

9/26/95
9/26/95

Time

16:30

13:05

10:45

10:50

11:30

Date

9/23/95

9/25/95

9/23/95

9/26/95

9/25/95

9/26/9S

9/26/95
9/26/95

Time

13:00

9:15

10:55

12:35
11:30

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp(°C)

Recovery Data:

100
OO

BO

7°BO

oo

zo *o eo so

TIME (Minutes)

Surface Casing C3: 6 1/8 in. ID / 6 5/8 in. OD Steel CasingComments:
Neat cement grout used to seal ahnulus between 6 7/8 in. OD steel casing and 9 7/8 in. diameter

Not to Scale Supervised by
Job Number

B. Tillon
943-2848

Site LAIDLAW/OU2 RI-FS/MO
File Name PZ300SS



Well No. pz-301-ss
Boring No. X-Ref: PZ-SOI-SS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1064802ft.
Easting: sissi7 ft.

Elevation Ground Level
Top of PVC Casing

513.1 ft. NGVD
514.71 ft. NGVD

-20

-40

-60

-1001

-1201

-1+0 f

Drilling Summary:

Total Depth 161.5ft.
Borehole Diameter 8 w (o.o-i9.oi)57/8- (19.0-161.5')
Casing Stickup Height
Driller Layne-Western

1.61 ft.

St. Louis, MO

Rig CME 75, Schramm Pdrtadrill T660H
Bit(s) 4 1/4" ID Hollow Stem Auger Bit,

NX Core, 5 7/8" Button Bit for Reaming
Drilling Fluid NX Core Water, Air Rotary

I T

I "I

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.61
150.90
160.70

- 150.90
- 160.70
- 161.00
-
-
-

String(s)
C1
S1 ,
C2

Elevation
514.71

362.20

352.40

- 362.20

- 352.40

- 352.10

-

-

-

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4* long or 0.33') |

Screen: S1 2" dia. Schedule 80 PVC. 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 148.0-161.5'

i T

Filter Pack: Less than 50 mesh ISilica Sand

146.5-148.0'
Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

140.0-146.5' I

Bentonite Seal: Extra highlyield Wyo-Ben (100%)

Slurry 3.0-140.0' i

Concrete: 0.0-3.0'

Construction Time log:
Start

Task
Drilling
CME 75 (Auger)
Schramm Rotary
CME 75 (Core)
Geophys.Logging:
Casing:
2" I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

9/19/95

9/22/95

9/19/95

9/23/95

9/23/95

9/23/95
9/23/95

Time

11:30

12:15

13:15
13:45

Well Development

Stabilization Test Data:

Recovery Data:

TOO

oo
BO

70

eo
so

Finish
Date

9/19/95

9/23/95

9/21/95

9/23/95

9/23/95

9/23/9S
9/23/95

Time

14:15

11:30

12:35

12:15

13:00

15:30

Time PH Spec. Cond. Temp (°C)

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B Tilton
943-2848

Site
File Name PZ301SS

LAIDLAW/OU2 RI-FS/MO
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Not to Scale

V
PIEZOMETER CONST

Survey Coords: Northing: i0672ioft.
Easting: 514720 it.

Drilling Summary:

Total Depth 43.0 ft.
Borehole Diameter 8 1/4" (0.0-43.0')
Casing Stickup Height 1.15ft.
Driller Layne-Western

St. Louis, MO

Rig CME 750
Bit(s) 4 1/4" ID Hollow Stem Auger Bit,

3 5/8" Tricone Bit
Drilling Fluid Bentonite Drilling Mud (20.0-42.01)

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth String(s) Elevation
+ 1.15 - 32.60 C1 ' 451.15 - 417.40

32.60 - 42.40 S1 417.40 - 407.60

42.40 - 42.70 C2 407.60 - 407.30

-
-

I

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33') I

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, flush threaded with O-rings

1

Sand Pack: 16-35 mesh Silica jSand 27.9-43.0'

I

Filter Pack: 100 mesh Silica Sand 27.0-27.9'
;

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-23.0' I

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry 23.0-27.0' '

Concrete: 0.0-3.0'

I

Boring Nc
RUCTION SUI

Elevation Grou
Top of PV

Well No.
>. X Ref:
vIMARY

nd Level
C Casing

Construction Time log:
S

Task Date
Drilling
CME 750 9/26/95

Geophys.Logging:
Casing:
2" I.D. PVC 9/26/96

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

9/26/95

9/26/95

9/26/95

PZ-302-AI

PZ-302-AI

450.0 ft. NGVD
451.15ft. NGVD

;art
Time

8:15

12:50

13:05

14:00
13:40

Fi

Date

9/26/95

9/26/95

9/26/95

9/28/95

9/26/95

nish
Time

11:30

12:55

13:40

14:15
13:50

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp(°C)

Recovery Data:

100 1 — | — | — | — | — | — | — | — | — | — | — | — |
oo -
8O —

** 30

o\—
o 20 *o ao BO i oo

TIME (Minutes)

Comments: !

i
Supervised by B. Harrington Site LAIOLAW/OU2 RI-FS/MO

' Job Number 943-2848 ; File Name PZ302AI
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V
PIEZOMETER CONST

Survey Coords: Northing: 1067198ft.
Easting: 514737 ft.

Drilling Summary:

Total Depth 22.3 ft.
Borehole Diameter 8 1/4- (0.0-22.3')
Casing Stickup Height 1.92 ft.
Driller Layne-Western

St. Louis, MO

Rig CME 750
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth String(s) Elevation
+ 1.92 - 12.20 C1 451.42 - 437.30

12.20 - 22.00 S1 437.30 - 427.50

22.00 - 22.30 C2 427.50 - 427.20

I
-
-

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33') |

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 9.9-22.3'
;

Filter Pack: 100 mesh Silica Sand 9.0-9.9'

i

Grout Seal: i
I

Rontnnito Qpal* Fvtra hinh viplrl Wvn-Rpn f1flflO)M

Slurry 3.0-9.0' ;

Concrete: 0.0-3.0'
;

Boring Nc

RUCTION SUI

Elevation Grou
Top of PV

Well No.
). X Ref:
vIMARY

nd Level
C Casing

Construction Time log:
S

Task Date
Drilling
CME 750 9/25/95

Geophys.Logging:
Casing:
2' I.D. PVC 9/25/95

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

9/25/95

9/25/95

PZ-302-AS

PZ-302-AS

449.5 ft. NGVD
451.42ft. NGVD

tart
Time

11:45

14:55

15:00

15:40

Fi
Date

9/25/95

9/25/95

9/25/85

9/25/95

nish
Time

14:35

15:00

15:40

15:50

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data

100 1 — i — i — i
oo

a 5O

** 30

1O

o 20 *o eo ao 100

TIME (Minutes)
Comments: '

Not to Scale . Supervised by B. Harrington Site LAIDLAW/OU2 RI-FS/MO

' Job Number 943-2848 1 File Name PZ302AS



Well NO. PZ-303-AS

Boring No. X-Ref: PZ-SOS-AS
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1067763 ft.
Easting: 514426 ft.

Elevation Ground Level
Top of PVC Casing

450.8 ft. NGVD
453.18ft. NGVD

-10

-20

-30

-50

-60

-70

Drilling Summary:

Total Depth 26.5: ft.
Borehole Diameter 81/4- (Q.o-26.51)
Casing Stickup Height
Driller Layne-Western

2.38 ft.

St. Louis, MO

CME 750Rig
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log

Casing string(s): C = Casing S = Screen

Depth
+ 2.38 -
16.00 -
25.80 -

16.00
25.80
26.10

-
-
-

String(s)
C1 ,
S1 ,
C2

I
I

Elevation
453.18

434.80

425.00

- 434.80

- 425.00

- 424.70

-

-

-

Casing: C1 2" dia. Schedule 80 PVC.
flush threaded witlji O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33")

Screen: S1 2" dia. Schedule 80 PVC. 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 12.6-26.5'

Filter Pack: Less than 50 mesh. Silica Sand

11.8-12.6'

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-8.0'

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry 8.0-11.8' '

Concrete: 0.0-3.0' I

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2- I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/4/95

10/5/95

10/5/95

10/5/95
10/5/95

Time

16:45

9:00

9:05

10:15
9:55

Date

10/5/95

10/5/95

10/5/95

10/5/95
10/5/95

Time

8:45

9:55

10:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
oo
eo
7O

eo
so
*o
3O

20

10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Harrington
943-2848

Site
File Name PZ303AS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-304-AS
Boring No. X-Ref: pz-304-AS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing:
Easting: 514435 ft.

Elevation Ground Level
Top of PVC Casing

451.4ft. NGVD
453.71 ft. NGVD

-10

-20

-30

-50

-60

-70

Drilling Summary:

Total Depth 28.0 ft.
Borehole Diameter 8 1/4' (O.o-as.o1)
Casing Stickup Height
Driller Layne-Western

2.31 ft.

St. Louis, MO

CME 750Rig
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
* 2.31 -
17.10 -
26.90 -

17.10
26.90
27.20

-
-
-

String(s)
C1
S1
C2

Elevation
453.71

434.30

424.50

- 434.30

- 424.50

- 424.20

-

-

-

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33') !

Screen: S1 2" dia. Schedule 80 PVC. 0.010* machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica jSand 12.8-28.0'

Filter Pack: 100 mesh Silica Sand 11.5-12.8'

Grout Seal:

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry 3.0-11.5' ,

Concrete: 0.0-3.0' !

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2" I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

9/27/95

9/27/95

9/27/95

9/27/95

Time

13:40

13:45

Date

9/27/95

9/27/95

9/27/95

9/27/95

Time

13:45

14:30

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

TOO

9O

BO
70
eo
so
AO
so
20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Harrington
943-2848

Site
File Name PZ304AS

LAIDLAW/OU2 RI-FS/MO



Well No. pz-304-Ai

Boring No. X-Ref: pz-aot-Ai
PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: iQ68i26ft.
Easting: 514435 ft.

Elevation Ground Level
Top of PVC Casing

451.6 ft. NGVD
454.02 ft. NGVD

-10

-20

-30

-50

-60

r70

Drilling Summary:

Total Depth 50.0 ft.
Borehole Diameter 81/4" (o.o-so.o1)
Casing Stickup Height
Driller Layne-Western

2.42 ft.

St. Louis, MO

Rig CME 75, Schramm Portadrill T660H
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

3/8" Tricone Bit
Drilling Fluid Bentonite Drilling Mud (23.0-50.0')

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 2.42 -
39.00 -
48.80 -

39.00
48.80
49.10

-
-
-

String(s)
C1
S1
C2

Elevation
454.02

412.60

402.80

- 412.60

- 402.80

- 402.50

-

-

-

Casing: C1 2" dia. Schedule 80 PVC.
flush threaded with|O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33') '

Screen: S1 2" dia. Schedule 80 PVC. 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 36.5-50.0'

Filter Pack: 100 mesh Silica Sand 35.9-36.5'

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-32.0'

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry 32.0-35.9' '

Concrete: 0.0-3.0' !

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2- I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/2/65

10/2/95

10/2/95

10/2/95
10/2/95

Time

8:00

14:20

14:25

15:45
15:15

Date

10/2/95

10/2/95

10/2/95

10/2/95
10/2/95

Time

14:15

14:25

15:10

16:45
15:20

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
90

BO

fc 7O

a ao
8 so
« «o
" 30

20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B. Harrington
943-2848

Site
File Name PZ304AI

LAIDLAW/OU2 RI-FS/MO



-30

-60

-70

Well No. PZ-305-Ai
Boring No. X-Ref: PZ-SOS-AI

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: loesoesft.
Easting: siS634ft.

Elevation Ground Level
Top of PVC Casing

457.6 ft. NGVD
459.28 ft. NGVD

Drilling Summary:

Total Depth 64.0 ft.
Borehole Diameter 8 1/4* (Q.o-64.01)
Casing Stickup Height
Driller Layne-Western

1.68ft.

St. Louis. MO

CME 750Rig
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

3/8" Tricone Bit
Drilling Fluid Bentonite Mud below 28.0'

Protective Casing 8x8* Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.68 -
53.20 -
63.00 -

53.20
63.00
63.30

-
-
-

String(s)
C1
S1
C2

Elevation
459.28 -

404.40 -

394.60 -

404.40

394.60

394.30

-

-

-

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33')

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 49.7-63.3'

Filter Pack: 100 mesh Silica Sand 49.2-49.7'

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-40.0'

Bentonite Seal: Extra high'yield Wyo-Ben (100%)

Slurry 40.0-49.2' ',

Concrete: 0.0-3.0'

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2" I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/16/95

10/19/95

10/19/95

10/19/95
10/19/95

Time

10:22

10:39

10:32
10:24

Date

10/19/95

10/19/95

10/19/95

10/19/95
10/19/95

Time

8:30

10:30

10:24

10:32

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (-C)

Recovery Data:

TOO

9O

BO

7O

eo
so
*0

30
20
10
o

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

M Sandtort ,

943-2848
Site
File Name PZ305AI

LAIDLAW/OU2 RI-FS/MO



APPENDIX E-2

LEACHATE RISER CONSTRUCTION SUMMARIES

June 1996 Golder Associates 943-2848.207



Well No. LR-IOO

Boring No. X-Ref: LR-IOO

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1067294 n.
Easting: 514894ft.

Elevation Ground Level
Top of PVC Casing

467.2 It. NGVD
469.12ft. NGVD

-10

-20

-30

-so

-60

-70

Drilling Summary:

Total Depth 26.0ft.
Borehole Diameter 8 1/4- (o.o-26.o-)
Casing Stickup Height
Driller Layne-Western

1.92ft.

St. Louis, MO

Rig CME 750
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8* Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.92 -

19.70 -
24.50 -

19.70
24.50
24.80

-

-
-

String(s)
C1
S1
C2

Elevation
469.12

447.50

442.70

- 447.50

- 442.70

- 442.40

-

-

-

Casing: C1 2" dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33') i

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 18.0-26.0'

Filter Pack: 100 mesh Silica Sand 17.0-18.0'

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-11.5'

Bentonite Seal: Extra high, yield Wyo-Ben (100%)

Slurry 11.5-16.0': Chips 16.0-17.0'

Concrete: 0.0-3.0' !

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2" I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/4/95

10/4/95

10/4/95

10/4/95
10/4/95

Time

7:30

12:00

14:30

Date

10/4/95

10/4/95

10/4/95

10/4/95
10/4/95

Time

14:55

14:35

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
SO

BO

7O

eo
so
*o
30
20
10
o

TIME (Minutes)

Comments: Drilled to 26.0 ft. then collected split spoon sample from 26.0-28.0 ft.

Not to Scale Supervised by

Job Number

B. Harrington

943-2848

Site

File Name LR100

LAIDLAW/OU2 RI-FS/MO



Well No. LR-102

Boring No. X-Ref: LR-102

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: 1068937 n.
Easting: 514788 ft.

Elevation Ground Level
Top of PVC Casing

512.0 It. NGVD
513.52ft. NGVD

-10

-30

-50

-60

-70

Drilling Summary:

Total Depth 76.0 ft.
Borehole Diameter 8 w (o.o-76.o')
Casing Stickup Height
Driller Layne-Western

1.52ft.

St. Louis, MO

CME 750Rig
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

V '

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

' V

Depth
+ 1.52 -
54.90 -
59.70 -

54.90
59.70
60.00

-
-
-

String(s)
C1
S1
C2

i

Elevation
513.52

457.10

452.30

- 457.10

- 452.30

- 452.00

-

-

-

Casing: C1 2" dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33')

Screen: S1 2" dia. Schedule 80 PVC. 0.010* machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 52.2-61.6'

Filter Pack: Less than 50 mesh Silica Sand

50.8-52.2'

V
V '

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-47.0'

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Slurry 47.0-50.8', Chips 61.6-76.0"

Concrete: 0.0-3.0'

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2' I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/6/9S

10/8/95

10/8/95

J10/8/95
10/8/95

Time

11:55

14:30

12:50

16:20
15:45

Date

10/7/95

10/6/95

10/8/95

10/8/95
10/8/95

Time

15:05

15:55

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

100
90

BO

70

eo
so
AO
3O

20

1O

O

TIME (Minutes)

Comments:

Not to Scale Supervised by
Job Number

B Harrington '

943-2S48
Site
File Name LR102

LAIDLAW/OU2 RI-FS/MO



Well No. LR-103
Boring No. X-Ref: LR-IOS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: io66527ft.
Easting: si52i?tt.

Elevation Ground Level
Top of PVC Casing

460.1 ft. NGVD
461.28ft. NGVD

-10

-20

-30

-so

-60

-70

Drilling Summary:

Total Depth 40.0'ft.
Borehole Diameter s 1/4' (o.b-4o.o'>
Casing Stickup Height
Driller Layne-Western

1.10ft.

St. Louis, MO

CME 750Rig
Bit(s) 4 1/4" ID/8 1/4" P.P. Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by S' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.10 -
28.60 -
38.40 -

28.60
38.40
38.70

-
-
-

String(s)
C1
Si
C2

Elevation
461 .28

431.50

421.70

- 431.50

- 421.70

- 421.40

-

-

-

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33')

Screen: S1 2" dia. Schedule 80 PVC, 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 25.3-39.7'

Filter Pack: 100 mesh Silica Sand 23.6-25.3'

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry
3.0-13.0'

Bentonite Seal: Extra highiyield Wyo-Ben (100%)

Slurry 13.0-23.6' ;

Concrete: 0.0-3.0'

Construction Time log:
Start Finish

Task
Drilling
CME 75

Geophys.Logging:
Casing:
2" I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/19/95

10120/95

10/20/95

10/20/95
10/20/95

Time

14:00

10:28

Date

10/20/95

10/20/95

10/20/95

10/20/95
10/20/95

Time

6:59

10:25

10:35

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp (°C)

Recovery Data:

100
BO

eo
7O
eo
so
•4.O

30

20
10
o

TIME (Minutes)
Comments:

Not to Scale Supervised by
Job Number

M. Sandlort

943-2848
Site
File Name LR103

LAIDLAW/OU2 RI-FS/MO



Well No. LR-104

Boring No. X-Ref: LR-104

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: io68079n.
Easting: 515623 ft.

Elevation Ground Level
Top of PVC Casing

458.0 ft. NGVD
459.73 ft. NGVD

-i 0
ti 0

-30

-so

-60

-70

Drilling Summary:

Total Depth 40.0ft.
Borehole Diameter a 1/4" (0.0-40.0')
Casing Stickup Height
Driller Layne-Western

1 .73 ft.

St. Louis, MO

CME 750Rig
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 1.73 -

28.40 -
38.20 -

28.40
38.20
38.50

-

-
-

String(s)
C1 '
S1
C2

1

Elevation
459.73 - 429.60

429.60 - 419.80

419.80 - 419.50

-

-

-

Casing: C1 2" dia. Schedule 80 PVC.
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33')

Screen: S1 2" dia. Schedule 80 PVC. 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 25.7-40.0'

Filter Pack: 100 mesh Silica Sand 24.3-25.7'

Grout Seal: Wyo-Ben Grout Well Bentonite Slurry

3.0-13.0'

Bentonite Seal: Extra highiyield Wyo-Ben (100%)

Slurry 13.0-24.3' '•

Concrete: 0.0-3.0'

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2' I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/17/95

10/18/95

10/13/95

10/18/95

10/18/95

Time

13:00

7:52

Date

10/17/95

10/18/95

10/18/95

10/18/95

10/18/95

Time

15:25

7:48

Well Development

Stabilization Test Data:

Time pH Spec. Cond. Temp(8C)

Recovery Data:

1OO
oo
BO

fc 70
§ eo
8 so
« *o
** 30

2O
10
o

TIME (Minutes)

Comments:

Not to Scae Supervised by
Job Number

M. Sandlort
943-2848

Site
File Name LR104

LAIDLAW/OU2 RI-FS/MO



Well No. LR-ios
Boring No. X-Ref: LR-IOS

PIEZOMETER CONSTRUCTION SUMMARY

Survey Coords: Northing: iQ677iofi.
Easting: 514525 ft.

Elevation Ground Level
Top of PVC Casing

484.2 ft. NGVD
486.79 ft. NGVD

-30

-50

-60

-70

7 V
V

17 '
V

7 i
V

7 ^
V

17 '
V

7 ^
V

7 ^
V

|7 ^
V

17 ^
V

7 '
V

Drilling Summary:

Total Depth 38.0 ft.
Borehole Diameter a 1/4" (o.o-as.o'}
Casing Stickup Height
Driller Layne-Western

2.59 ft.

St. Louis, MO

Rig CME 750
Bit(s) 4 1/4" ID Hollow Stem Auger Bit

Drilling Fluid None

Protective Casing 8x8" Square Steel, by 5' long

Well Design & Specifications

Basis: Geologic Log X Geophysical Log
Casing string(s): C = Casing S = Screen

Depth
+ 2.59 -
26.20 -
36.00 -

26.20
36.00
36.30

-
-
-

String(s)
C1
S1
C2

Elevation
486.79 - 458.00

458.00 - 448.20

448.20 - 447.90

-

-

-

Casing: C1 2" dia. Schedule 80 PVC,
flush threaded with O-rings

C2 2" dia. threaded PVC end cap
(4" long or 0.33')

Screen: S1 2" dia. Schedule 80 PVC. 0.010" machine
cut slot, flush threaded with O-rings

Sand Pack: 16-35 mesh Silica Sand 22.8-36.5'

Filter Pack: Less than 50 mesh Silica Sand
21.8-22.8'

Grout Seal:

Bentonite Seal: Extra high yield Wyo-Ben (100%)

Chips 3.0-21.8'

Concrete: 0.0-3.0'

Construction Time log:
Start Finish

Task
Drilling
CME 750

Geophys.Logging:
Casing:
2' I.D. PVC

Filter Placement:
Cementing:
Development
Bentonite Grout
Bentonite Seal

Date

10/3/95

10)3)95

10/3/95

10/3/95

Time

9:45

15:00

15:10

16:00

Date

10/3/95

10I3I9S

10/3/95

10/3/95

Time

14:45

1S:OS

16:00

16:40

Well Development

Stabilization Test Data:

Time PH Spec. Cond. Temp (°C)

Recovery Data:

TOO

SO

BO

7O

eo
so

30

20

10
o

TIME (M nutes)

Comments: Drilled to 36.0' and collected split spoon sample from 36.0-38.0'

Not to Scole Supervised by
Job Number

B. Harrington

943-284B
Site
File Name LR105

LAIDLAW/OU2 RI-FS/MO



APPENDIX F

MONITORING WELL CERTIFICATION RECORDS

June 1996 Colder Associates 943-2848.207



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

115082
STATE WELL NUMBER

APPROVED B1

DATE RECEIVED

TRANSMITTALNO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
3ITE NAME

SITE ADDRESS

WELLNUUBER

J/ISic. •S/Vt .«./*, /*

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

i>t> . Jv , J3 ..

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS Ol

Qiound f\ij
Surfoce IT' Feellr.m Oeecrlpllen el
Elevation: F lurtece Fermittan
Information In
thle column to
be eupptled In
the r«et from
turfece column

De»tk te Beee
el Anniilec «eet

Deetk te B*ee el
Bentealte feet
Deptk le Beee
eHeooodliy
Fitter Pwki

OeptktoTeT
eltheftcfieji

J't.3

7t.i

73.1
U.L>

SI- i-i f

LOCKING CAP -Jf> N (Glide one)

CAI»V[KT,'K>N (Glide one)
PROTCCnVC CASING
Type: 3TflL-

Sue: a 't&' 'S'

BoieHoleDlem^er /IA.JU"

ANNUUWSCAl
Type: B BentonM Sluiy

D Cement Shny
0 Ncn SkJfy Benlonu

BCNTOHTIT UAL

Tvpe:DBenonleSluirv
n Ncn Skjnv Benunge

Fl

SCCONDAAV FILTCH PACK
T»p,: ES«m (OpUeo.ll

»S

PRIMAflY FILTER PACK
Type: J] Send

QManuledijrad

Lena It _

WILL SCHUN

Lengfi: «&?'

SWStte; f.o/

SUMP DETAILS

Leivtha.3 FL

Meroeten JL In.

Type: p/t.

fltPE OF BACKFILL 3>}

MONTTORING WELL INSTALLATION

CONTRACTOR'S NAME

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

B ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILUNQ EQUIPMENT

ffl AIR ROTARY B) AUGER
: TYPE

D REVERSE -
ROTARY D OTHER

CENTRALIZERS USED

B YES. AT 2 101KL

D STAINLESS STEEL

D OTHEH

DNO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (UONIT08ING WELL CONTRACTOR)

PERMIT NUMBER OAT?

SIGNATURE (DRILLING CONTRACTOR)

PERMIT NUMBER OA'TE/

DISTRIBUTION: .WHITE.'OIVISION CANARY.MOM IOHING WEI I CONTRACTOR PINK/OWNtH
I I'M V/l l l I I I .1 II'.' I i • i i| T-.l. I Ml f I I I n <!'• I i in- 1 IM • ...... 'I • )• ( . Mi i • • ..... " i| I .'. r.in I.I..IMI



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

115081
STATE WELL NUMBER

APPROVED BY

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

5/y*///>lg/
SITE ADDRESS

f-t-

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

J5"

AREA NO

LAT. M ••

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

V/esr&e/j flo..

NO TE. Record A* nation of • loot

CAP VENT /ffiN (Od«on«l

Bait Hob Dumgun /O.<33"

imorm«iion in
IN* column to
b« tuppllftd In
Ih. Fe«t from

column

PROTECTIVE CASING SEAL
Typo: (3 Concnu

Ctmanl Sluriv

BOREHOLI , ..
OUMETIR; 6 76

ANNULAR tCAL

TvprQ Bgntonlb Slurry
QCvMnlSkiirv
D Non Slurry Borttnu

Tvp«:B Btraonlto Sbnv
U Nan Slurry Sontonft

DMtkteBo*
•I Annular Sub

UCONDARYFILTOI PACK
lyp.. (OKIw.1)Diptk to B*M «l

BtnUolto tut

PRIMARY F1LTIR PACK

Tvp>:[S|S<nd

WILL KHUN
Ljngih:

SkUSBK O.OIO

Tvn
SUMP OCTAILS

L.ngth: a 3 FL

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

03 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

09 TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

01 AIR ROTARY 0) AUGER

TYPE _

D REVERSE

ROTARY D OTHER

CENTRALI2ER3 USED ^

S! YES. AT A

D STAINLESS STEEL

D OTHER

DNO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED ;.

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE

CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL CONTRACTOR)

PERMIT NUMBER DA^E'

SIGNATURE (DRILLING CONTRACTOR)

PERMIT NUMBER OATS'

OISTHIBUTION: WHITE/OIVISKirj CANAflt'MONI TOMING Wtl I. CONrnAT, FOH PINK/OWNER



OFFICE USE ONLY

MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

CROSS REFERENCE NO

INFORMATION SUPPLIED BY OWNER

ADDRESS

•*.* fl 0

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

DRILLING CONTRACTOR'S

NAME
LOCKING CAP -/f) M (CKdoono)

CAPVEHT.V?N (Ckdoanol

TYPE OF INSTALLATION

L3 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

Bw« Hole Dlwiotoi: /O. 35

imvrmfllivn in
thlo column to
bo
tho Foot from
Surfico column

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

YtfO. u
PROTCCTIVl CAIIKG «AL
Type:

Comonl Skiiiv MEASURING POINT IS

TOP OF RISER PIPE

D OTHER

RIWR PIPt

Lwgih: 375.O&

Olunaltr

Dopth to Datum

CuMSo*h

ORILIINO EQUIPMENT

AIR ROTARY

D REVERSE

ROTARY

Typo: [] Bontanlo Slurry
D Camant Sluiiv
D Nan Skny Bonttnu

STAINLESS STEEL

D OTHER

DNO

BtMTONITC SUL

Typ«:Q BenonRa Shjrry
QNon Slurry B»ntorm

L«nQOl ol S»lt -̂  Ft MULTIPLE CASED WELLS

•-•W--^i f)J,..,.Te

L.irtl

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING,

HOLE DIAMETERS. AND GROUT USED.

MCONDART FILTH) PACK

Typ.: QStndDoptfc to Buo ol
SontoolU Soot

DATE WELL CONSTRUCTION WAS COMPLETED
PRIMARY FU.TU PACK

TvO*.1 QS«nd
DUuiuladurad

Gr«in Sa«

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITOBING WELL CONTRACTOR)

}.SkKSaa:
: Jf M &J

(UtlP OCTAILS

L.i»th

MlOMtCR Ĵ  !•.

DISTRIBUTION: WHITE/ntVISlON CANARY. MONI TOUING wEt I. CON TO AC



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

115086
STATE WELL NUMBER

DATE RECEIVED

TRANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SITE NAME WELL NUMBER

SITE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST %

ELEVATION

AREA NO.

</•? .r
SEC TWN 1L4 N.RNG._..__^ k E O H W

<L" V£ ' M "

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
* ROM NEAREST Tl

DESCRIBE LOCATION OF THE WELL SO WE WOULDiBE ABLE TO VISIT IT ONITORINQ WELL INSTALLATION

CONTRACTOR'S NAME

LOCKING CAP T Yjl N (Cbd>ong|

C«PYCNT-T>'N (Ctd«cn»i

ANNULAR SEAL

Type: D BenuxiU Slurry
Q Cornent Slurry
Q Non Slurry Ewntonlte

BCNTONITE SEAL

Tvpe:B BerdcnRe Shjrrv
Q Non Slurry BanlonUt

Linatn o( Seit A .*T fL

Depth U Be»e
ef AruiaUr Seat

SECONDARY FILTER PACK
|OpU.Ml)Type: QSand

QU«nul<du»d
aui SUK

PRIMARY FILTER PACK

WEU SCREEN
L«noOi:

StlStto:

Tvr«...V'//>V>

TYPE OF BACKFILL 3,-ftft

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

J2 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

(D AIR ROTARY [2 AUGER

TYPE

D REVERSE

ROTARY D OTHER

CENTRALIZERS USED

D STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL

HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE

CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL CONTRACTOR!

PERMIT NUMBER DATE '

CONTRACTOR)

PERMIT NUMBER

M< ) /till Ml!, |J 'J-l( DISTRIBUTION: WHirK.'l HVUili IN CANARY-Ml )NH( tMiMli WLI t CON (MAC I OH PINK/OWNtM



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL ,
CERTIFICATION RECORD

OFFICE USE ONLY

15088
STATE WELL NUMBER

APPROVED BY

DATE RECEIVED

TRANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

WELL NUMBER

SITE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD 8E ABLE TO VISIT IT MONITOR'ING'WE'LL INSTALLATION
CONTRACTOR'S NAME

JAjUC. H/£372&M Co.,

LOCKING CAP -,1J N (CttfeOM)

q>PVIKT-T>M (CMeo

NOTE: R*oao»
kn (tacnul. not n

PROTECTIVE CASING
T»p»:

Ft Surfiu F«rm.llo

thl> oolumil 10
In >uppU«t In
th*FMtfrom
•urfac* column

PROTCCTTVC CASING SEAL
conctrtt
Caimnl Shjnv

RIUR PIPE

JJ.35'

Dunuur

TVP. rf Mwmt sentlt> SVC,

Olptl B bonm
OtPlOKOM

UMULA* SEAL
Tvp«:HB«nlora«Sluiiv

DCtrMMSIunv
O Nan Slurry BeflMlW

BENTONrrE IEAL

Tvpt: B Btitont* Slurry
Q Non Shaiv BtntonM

KCOHDAHY FILTER PACK

T»p.:Dtpt* U B<M ol
BtnteilU kit

PRIMARY HLTER PACK

JUMP DETAILS

Liaitfe a i Ft

DUnuUn J) li.

AC

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

B ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

E AIR ROTARY H AUGER

TYPE

D REVERSE

ROTARY D OTHER

CENTRALIZING USED

I YES. AT

D STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (UONITORMG WELL CONTRACTOR)

PERMIT NUMBER OAT/

SIGNATURE IDRILLINI

PERMIT NUMBER

MO 760 Mil ,2 4J) DISTRIBUTION: WHITE/DIVISION CANARY.'MONlTOHlfjr, WEl I. CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY
REF NO 122513_

APPROVED BY

TRANSMIT TAL NO.

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
WELL NUMBER

SITE ADDRESS

tOOHESS

Mies /•/

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY ^

ELEVATION _

AREA NO.

LARGEST'

N.RNG

38. </&>• V/ •• LONG._^L

SKETCH THE LOCATION TO TH
FROM NEAREST TOWNS OR HIGl

.LL ROADS TRAVELED

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING\VELL INSTALLATION
CONTRACTOR'S NAME

LOCKING CAP • JX N (Glide one)

CAP VENT • Y /Njfc«de on)

thl» column to
be luppUcd In
the Feet from
Surface column

PROTECTIVE CASING SEAL
Type: (3 Conuao

Cement Shliiv

Depft lo Dotiom
ol ProtodNe

Dumeler

Type ol UalaiBl:

Type: D BontonM Sluiy
QCamenl Slimy
Q Nun Sluiry Bentonita

Type: D Benlonlte Sbriy
Q Nan Sliury BentonKe

Deplfc te B»e
•I Annular Seat

SECONDARY FILTER PACK
Type: QSand (Optional)

DManulgdured
Qiain SUe: <-

Lenqft:

Deptk U Be» el
BentealU Seet
0»tkUB<M
•Ibcuduy
niue Pick:

0<pUi U Top
at lha Scraan:

PRIMARY FILTER PACK

Type: Q Send
Q Manufactured

Giam Sttd /i''

WELL SCREEN
Lonfllh

Slot Sue: £i. O/CJ

Type: 5CS/ A- X
SUMP DETAILS

Lintth: U. if\.

DuitDettn a* In.

Type:

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

Q'ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

H TOP OF RISER PIPE
D OTHER

DRILLING EQUIPMENT

Q AIR ROTARY B AUGER
TYPE _

D REVERSE
ROTARY D OTHER

CENTRALIZEHSUSED

3 YES. AT J

3 STAINLESS STEEL
D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS, AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

\ HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING W£LL CONTRACT'

PERMIT NUMBER

ACTqR|

PERMIT NUMBER DATE /

Mi i / lr. <:' 'Ml DISTRIBUTION: WHITE. IIIVI.-. li ifj CANARY MilNITOMINf. Wl II r.riNTHAr.init PINK/OWNDt



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

STATE WELL NUMBER

DATE RECEIVED

TRANSMlTTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

xX
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

30 . <jf- J7

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FflOM NEAREST TQWI

"X ?
MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

LOCKING CAP • JjJ/ N (Ckdeoiul

CAPVENTrON (Cbdtone)

a"*
BoioHokDUmotgr. MJ3*Giound ^ - I*

Surtoca V/7 /" FM! Irani Doicrlptlon ol

Infonnflllon In
thU column to
b. .uppllod In
th« Fe«t from
Surfaco column

Typ. oi uatast 3£fJao SVC.

BOREHOLE ./
OUMETTR; J /8

ANNULAR KAL
TvpcQBintontoSkiin

Cem«nl Skuiy
D Non Slurry BenttxtU

KNTONITI (UL
TYP»: Q Bintonu 5luriv

D Non SluliY BonUxim

Longlli d Sut Jl' fl.

D«pu U Bui
•I Annulir Sort

SECONDARY FILTER PACK

T»p.:

PRIMARY FILTM PACK

TvpcaSind
QUanufaaund

Gialn Sae:

WELL SCREEN
Linglh:

Sknsw o.a/o
T/J/-/VJ

EUumife.

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

121 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

H AIR ROTARY B AUGER

D REVERSE

ROTARY D OTHER

CENTRAUZEflSUSEO

(2 YES. AT

D STAINLESS STEEL

D OTHER

D NO

MULTIPt.6 CASED WEL1.S

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

3-JI1-1S
I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (I WELL CONTRACTOR)

PERMIT NUMBER DATE

CONTRACTO

PERMIT NUMBER DA/E

MO 760-1415 12 04) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122511
SIAIE WELL NUMBER

APPROVED BY

TRANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

BEiDise.T4.iKi
WELL NUMBER

SITE ADDRESS

Sr. cJ

AOOHESS

IK.Vi / I. r U

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

5T. Liu) 5

ELEVATION

AREA NO.

SEC..

T 38.
- TWN.

50-

N.RNG.

4o .

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAVS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WILL INSTALLATION

CONTRACTOR'S NAME

Co.

CAP VENT • T I: NJOda one)

PROTECTIVE CASING
Tyc«: iTc

Qiound
Suitaco ,/,j: ,
Etavalton: Hel.(f>i

Bold Hob OWIUM: 1̂
F..tftom D»criptlon>f
Surt>c« Fomi.llon

Information In
this column to
be aupplled In
the Foot from
Surface column

pRtntcnvc CASING SEAL
TYPO: QConaoW

Cament Sluifv

Depth lo Donom
dPioUKIho

Olaraeler 3"

TyoaolUalaiU: 5C'M tiu PU

ANNULAR UAL
Tme: Q Benlonu Slurv

KNTONTTE SEAL

Type:[2BantonttSluirv
D Non Slmrv Banlonla

LenoBi ol Sert: IQ.S" F

Daptli to Ba.a
el AnnyUr S.afc

SECONDARY FILTtR PACK

T»pe:
QUanulactuitd

G imnSUa:<SO
Lmglti:

Daptb U fcUM al
Bantaulta S..t

LWpth tolip
B| tttf fcfttn

PRIMARY FILTER PACK

DManutactuied

Gran Stz«

Lenah: l<3.5

wiuscBto
Lonotfi. l O

SkxSize:

Typa: SCkl tfu PDC-

OtpdlU
Bott.no!
UK Strain:

SUMP DETAILS

L.aitlr

DUoMtan > In.

TYPE OF BACKFILL i>A)JD

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

13 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURINO POINT IS

Q. TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

13 AIR ROTARY Qfc AUGER

TYPE £> /W I-I.3-A

D REVERSE

ROTARY D OTHER

CENTRALIZERSUSED

Q YES. AT i ToTAL.

Q STAINLESS STEEL

D OTHER

DNO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING vytLL CONTRACTOR)

PERMIT NUMBER

CONT

P.

SIGNATURE (DRILLING CON/TRACTOR)

PERMIT NUMBER

MO /do I 4 l b I? OJ) DISTRIBUTION: WHITE.'DIVISION CANARY/MONITOHINO WELL CONTRACIOR PINK/OWNER
£'v -



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122512
S T A T E WELL NUMBER

CHECKED BV

APPROVED BV

TRANSMtTTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
WELL NUMBER

SITE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST'

COUNTY.

ELEVATION .

AREA NO .

LARGEST ".

•S7 N.RNG

. *T

SKETCH THE LOCATION TO THE Wl
FROM NEAREST TOWNS OR HlGHWA

IN ALL ROADS TRAVELED

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING W*ELL INSTALLATION
CONTRACTOR'S NAME

IE Recoramelnoionolilooi I if"
n decimal, not n nche* I f—

TopolHw, L t

Giound
Surlaco <f 'y /̂U

Information In
thla column to
be eupptled In
the Feet from
Surfaco column

Oepil) to bolloni
olPioleono
Culm Sear.

Depth U Bate
el Annular Seat

Depth to Baae el
Bentenlle Seal
Depth U Baaa
el Secondary
Filler Pack

Death UTe»

Depth te
Bettem et
M>t Screen:

PtugUac*
Total Deplh

Original
Telal Depth

Feet Item
Surface

3 &

J3/.H

J33.̂

1U?

Dexrlplloa el _^

§

] • '

~

•

-LOCKINGCAP -,JP> N (Clideone)

- CAPVENT-Y/JMClideon<)

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

12 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR SEAL
Tvi»: D EMntonda Sluiw

Q Cwnenl Sluiv
O N<" Slury BontonUo

BENTONITE SEAL

Type: G3 Bon)onMSkiriv
Q Nan Sluiv Bontonao

Lanalh ol Seal: *P- & Ft

SECONDARY FILTER PACK
Typo: QSud (OpU.o.0

Qiun Sue:

L«nalh:

PRIMARY F1LHH PACK

Typ»:Q|Sand
QManutactuied

Gialn Size; -^'-^

Leofflh: J<3 7

Will SCRlEl
Langtfi: /O

StotSUa

Typ.:
SUMP OCTAILI

MinxUn > In.

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

01 TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

(2 AIR ROTARY

D REVERSE
ROTARY

0 AUGER

TYPE .

D OTHER

CENTRALIZERS USED

01 YES. AT <

13 STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

\ HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS

SIGNATURE (MONITO ONTHAC

PERMIT NUMBER

SIGNATURE (DRILLIN kCTORI

PERMIT NUMBER

7+7-r
l /HO ui5 i;> 9-1) DISTRIBUTION: WHtTE/PiVi^iOM CANAflY-'MONITORINO WEl L CONTRACTOR PINK/OWNER



^^^F OFFICE USE

...•.•••jjgx MISSOURI DEPARTMENT OF

/Sl$|fr\ NATURAL RESOURCES

ĵilKJtv DIVISION OF GEOLOGY AND
^3$** LAND SURVEY

MONITORING WELL
CERTIFICATION RECOF

ONLY JT Î̂ VED

HEFNO 1225Q4
HOUTE

STATE WELL NUMBER

CHECKED BY

iD APPROVED BY

INFORMATION SUPPLIED BY OWNER
SITE NAME

LAlOLAvM 6*2iLKi£.rOM Si Mi TAB y L.AWDflU_
SITE ADDRESS C I T Y

NAME

ADDRESS O1Y

CHECK NO

TRANSMITTALNO

CROSS REFERENCE NO

ENTERED
Ph 1 Pn 2 Ph 3

DATE APPROVED

WELL NUMBER

STATE ZIP CODE

TELEPHONE

31*1 - J4 /- 37'o
STATE ZIP CODE

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF V
SHOW LOCATION
SECTION PLAT

VELL COUNT
IN

ELEVATlO

AREA NC

lllldujl SMALLEST1.

+ + + +

SE f. TWN 7 7 N at

^5 . SO .. ,ONr, 1C; ..

Y ^'T. Loui^ SKETC

M -VHJ 3^

LARGEST •

or. ^ J

Jit. ^7
pOH W

H THE LOCATION TO THE WELl^ajCLUOING MILEAGE ON ALL ROADS TRAVELED
MEAREST TOWNS OH HIGHWAYS X^"N^ «\ ^

*v> X J 4-*& ^*r ^
1- 1\* > v
f[ <• Vj
VV > r«X yV 1

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

Qtound
Suilaca *tBJ. 12
Elevation: F

be aupplled In
the Fttet from
Surlac* column

Depth to bottom
ofPnxocuve
Casino Seal:

Depth to Bate
at Annulet Saab

Depth 10 Baee el
Bentenlte Seat
Death ta Bate
el Secondary
FlNir Pack

Depth la Tep
el the Screen:

Depth la
Battamel
the Screen

Plug Back
Total Depth

Original
T.UI Deplk

NOTE. fl*xwdtf»fr«txwio/iloo( /^

Fctl from
Surf«c«

3-^

^
3T7.5

Hutf..

riuwv i«i. i JT n wn_ -ri

TopotHiwr C

^S'J.O'J j

Detcrlptlen el

t>lv îniril'n'KÎ  ^ M

37- «XJ ''

loo- IIP) ̂ hule.

US- J3C Lioicifo* t

.ii)- ^53 ohul<r .;'.

^.>L- J^^i ^K^lc

311- 3u^ Sh^lc A

*"•)• 3lT Luviff-jfni i

in- Hi ohulc

•

^ CAP

ING CAP Vj£}

«lfr-Y/ij)rc

SU.: 0"x£."xg'

, Bore Hole Dtamalar '

«:=~1

N {Clicloona)

V "
^)(Cbd« one)

ajft̂ mrCT^BiSBr 7

i

-^""^

=r

-

• ̂

PROTECTIVE CASING SEAL
Type: Q Concrete

Q Cemanl Slurry

RISER PIPE

Length. 311.2.

Diameter p"

TVDO ol Ualai Bt ^CH £X* PV -̂

BOREHOLE
DUMETER: 5T/3

GO Cement Ski ry 3 -JH 5
D Non Slurry Bantowu

BENTONITE SEAL

Tvjjo:H QonlonooSliiry
Q Non Slurry Bantonne

Length ol Seal: ' S FL

SECONDARY FILTER PACK
Type: HSand (Optlenal)

DManuladued
Grain Size: ^ ^o

Length: jTU7

PRIMARY FILTER PACK

Typa:QSanl
QManulectived

Gram Size: /U-i^

Length: I3.o'

WELL SCREEN
LonQth: 10'

Slot Size: 0,010

SUMP DETAILS
Limttc .j. 3 FL
Dlameten J In
Type: fv^

TYPE OF BACKFILL i-itJD

MONITORIN&WELL INSTALLATION
CONTRACTOR'S NAME

UWM£ 'WEWfiBW C-Ja^.

DRILLING CONTRACTOR'S
NAME

L-AVMa ^/£^T£eM <1> Î C
TYPE OF INSTALLATION

0 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

Q TOP OF RISER PIPE

f~l nTHFB

DRILLING EQUIPMENT

0 AIR ROTARY 0 AUGER

TVPF fo'/V rM.5./4.

D RFVFPSF

ROTARY Fl DTHFH

CENTRAL IZERS USED
131 VPS AT 3 TuTAt-

H STAINLESS STEEL

f~l riTucu

DNO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

1 HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONrJORING WELL CONTRACTOR^

/ 'bsf̂ Lsc-^-ft /\ l""̂ /
PERMIT NUMBER OATE /

o<_»lJls^ vji/M V-^7-^5"
SIGNATURE (DRILLING CONTRACTOR) 1 .

PERMIT NUMBER DATE /

ooO9(. WM ~)-u7-*tS
MCI /Hll MIS 11* 'J.ll DISTRIBUTION: WHITE.'OIVIMON CANARY'MONI TnHINr. Wl'l I CONTHAf.inn PINK/OwrjEn



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122510
S T A T E WELL NUMBER

CHECKED BY

APPROVED BY

TRANSMITTAL NO

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME WELL NUMBER

SITE ADDRESS

ADDRESS

U. :.fc '~,\. L(-.LID

ZIP CODE

(..fllt-J.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST '

COUNTY lii 1-"-'l^/

ELEVATION *r£l >

AREA NO

LARGEST ".

•n N.HNG . 'ffJR W

- ^ -

SKETCH THE LOCATION TO THE
I-ROM NEAREST TOWNS OR HIGH*

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

Oiptli U Baee
of Anmibr Scat

Oeptt U Bat* el
Bcnteolta Seat
Deptk U Baae
•I Seceodary
Filter Pack:

Depth U Tip
al the fer.cn:

Oepdita
Beltamel
the Screen;

Plug Back
Total Oeplh

Orlclnal
Tetal Depth /<f10

135.8

LOCKING CAP • Yy N (Glide one|

CAP VENT • T A NJOide one)

iniormaiion in
tnje column to
be eupplled In
th« Feet from
Surface column

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

GO ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR SEAL
Type: Q Benlonte Sluiry

S3 Cement Slurry
D Nan Shin Bernoniu

BtNTONnt SUL

[ypgiBBenlonileSkirrv
D Nan Sluiry Benunne

Length at Seal: l^-fl Ft

SECONDARY FILTER PACK
Type: DSand (OpUonaO

QUanufaaured
Qrem Sue:

Lannllt I'

PRIMARY FILTER PACK

Type: Q Sand
O Manufactured

Grain Size: Ifc'

Lanah:

WELL SCREEIT
Unoth: 10'

SblSIze: O.OlLi

Type: 3f H Bo FVf-
SUMP OCTAILt

L.mth: ,J.bFL

OUmeleR 3. In.

Type: pu/C

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

B TOP OF RISER PIPE
D OTHER

DRILLING EQUIPMENT

ffl AIR ROTARY Gil AUGER
TYPE

D REVERSE
ROTARY D OTHER

CENTRALIZERSUSEO

E YES. AT i

El STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS, AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL^ONTBACTQR)

PERMIT NUMBER

ilGNATURE IDRILUNG COt/TRACTOHl /

/lu î̂ J / y-<
PERMIT NUMBER DATE

7
MI17BII IJIS1J9II DISTRIBUTION: WHITE-OlVISinn CANARV-'MONlTOniNG WFl I CONIHACrOR PINK/OWNER



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122480
STATE WELL NUMBER

CHECKED BY

APPROVED BY

DATE RECEIVED

TRANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME

LftioiAw Reiuxif_ToM '
WELL NUMBER

PZ- lot>

SITE ADDRESS

Si. Cutties
STATE

Mo

L AlDLAVW \)jA!STfc 6 1 . n L'

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY ~-T. UlUIS

ELEVATION _

AREA NO

LARGEST ','.

40 . JL, •

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TpWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

V, Inc.

NOTE. Rocoid me tiiajon ol«
n dtcvnil. not r «Ji

Suitaco '/U!-7 Fill horn D<tcrlpllon of
Ebvallon: Fl Surfoco

Informotlon In
thlo column to
bo oupptled In
tho Foot from
Surlaco column

DttO, te BIM
of *

Doth to But ml
BontonltoSoit

DlitkUBuo
of SocoodJiT
Fttor Pock

Oopth to Top
qt UM ftcrAcn

H4.7

152. 1
155.)

LOCKING CAP -(j/V N (Clldoono)

CAP VINT - Y ifrjitOch on«)

DRILLING CONTRACTOR'S
NAME

SIM: »"/a"x.S'

Qoi« Hoto D«m«nr: |d>. 35

lflasie..cn
TYPE OF INSTALLATION

El ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR UAL

Typo: B BonnnU Slunv
D Cwwnt Slury
O Non Slury BontonU

Olunolar

TvpoolMaunlat ^u. Bo

BOREHOLE ,.
aAMETIR: 5 T/B In.

BCNTONITE SEAL

Tvpo:Q)BonlonuSkiriv
Q Non Slurv Bonnnno

Linglh ol Sod: 35 Fl.

SECONDARY FILTER PACK
Typo: HS«xl (OpUon.1)

QUinulocttnd
QrrtiStto:

Lenad:

PRIMARY RLTER PACK

Tvpo: Q Sonl

WELL ICREEN

Longlh: (Q'

Tyre ai'U. B<3
SUMP DETAILS

Ltngtht.. 3 FL

DbrooUr. 3- In-

Typo:

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

UEASURINQ POINT IS

IB TOP OF RISER PIPE
D OTHER
DRILLING EQUIPMENT

H AIR ROTARY H AUGER

TYPE fc'M M.AA.

D REVERSE
ROTARY D OTHER

CENTRALIERS USED . .

B YES. AT 13, -35. 7 '̂. \ \S\t5S'
STAINLESS STEEL

OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE

CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (UONITORINQ WELL CONTRACTOR!

PERMIT NUMBER

SIGNATURE (DRILLING CONTRACTOR)

LL
PERMIT NUMBER DATE /

S-IO--7S
DISTRIBUTION: WHITE DiVlMufJ CANAHY'Mi iNltOHIfJi, Wt I I C( iM I H* l: 11 )M PINK'OWNl I



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

115091
STATE WELL NUMBER

APPROVED BY

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME

SMMITAJZV
WELL NUMBER

Pi-

ED.
STATE

Mo.

SYSTEMS, I I- 3710

i. Louis

STATE

Mo-

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY.

ELEVATION -

AREA NO..

L-UDI.S

WU.d

T *& • »<5 •

TWN t I _ N.RNG .

- LONG. qO • •»{, ' 'tia "

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

L?Q.,

DwthUBtM
•I Aiuiiibf Stit

Dtrtb U BM4 «l
BtntonlU 8«it
Dutk to BiM
•I (motor
FUUrPMfc

0<»ttito
Bttuntl
tin gcmn

Plug Back
Total Deplh

T.UI O.tlll

IflO.fa

JOO.to

JQI. I .

LOCKING CAP -j)/ N (Ctdtoni)

CAP VtHT -1 X >j)(C»d» CM)
PROTECTIVE CASING

thli column to
be •upplled In
th* F««t from
Surfaco column

DRILLING CONTRACTOR'S
NAME

TYPE QF INSTALLATION

G9 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR UAL

Typ>:BBKiloni9Slulv
QdmmSlurn
ONonSkinvBinttnu

BENTONM1 SUL

TypeiBBMonuSkirtv
D "on Slury BentoMi

Linglti ot S«it IP FL

SECONMRT FILTER PACK
TVP.: QS«j (OpUcnil)

L«nodv I.S'

PRIMARY FILTER PACK
Typo:Qs«nil

QUuiulaclurad

IJ.fa'

an Sot o.oio"
Type: A^_' U. fto

SUMP DCTAILS

DUoHUn Ji In.

TTPt OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

® TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

H AIR ROTARY 121 AUGER

TYPE U.S.A.
D REVERSE

ROTARY D OTHER

CENTRALIZERS USED

YES, AT
Hl STAINLESS STEEL

D OTHER

DNO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (UONITORIUG WELL CONTRACTOR)

.\/J

MO 7BO MIS (I 94} DISTRIBUTION: WHITE/PIVIStriN CANAHV'MnNilOHltjri WPl 1 CONTRACTOH PlNK/OWNi-'H



MISSOURI DEPARTMENT OF

NATURAL RESOURCES '•

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

115(19?

STATE WELL NUMBER

DATE RECEIVED

TRANSMIT TAL NO.

CROSS REFERENCE NO

DATE APPflOVEO

INFORMATION SUPPLIED BY OWNER

uuior/u_
WELL NUMBER

PL- toto-K.5
SITE ADDRESS

ST. (.'n Afrit: s EQ..K. l2p

WASTE:
TELEPHONE

314- .am

IB 58 rJ ST. L<JUI:J
ZIP CODE

4.3103.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY.

ELEVATION -

AREA NO. .

Lc.L/ia

*</«!.O

LARGEST 'A

SEC..

T. -M . t5 ' 41 " LONG. JL, • 'I'g -

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROAOS TRAVELED
FROM NEAREST T

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

., IMC.

LOCKING CAP -j// N (Cuctoixn)

CAP VCMT. Y/ N>Ctd>on.)

DRILLING CONTRACTOR'S

NAME

Out* to BIM
•I Anniibr S«ib

Btntoalto fait
DotktobM
•ItoMidtnr
Flltor p>cki

35U.O

TYPE OF INSTALLATION

H ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATEH LEVEL

RISER PIPE

L«ngil>:

DumMr

TywolUUgmt Pl/C

BORtNOLE
OUMETER;

iNNUUR SUL

Type: Q Btnionk Slur CY

BCtnunlSlunv
D Nai Shnv Bwaonu

MKTOXm ICAL

Tyw:|]Binonl>SkinY
QNon Slurry BoitoMo

Ljngrji d SMt IP Fl

SECONDARY FILTER PACN
Tyw. QSud (0»Uoo,l)

PRIMARY FILTER PACK

Q Manufactured

Oi«lnStt« K.-

LOTIh: 14'

WIU. SCREEN
Langtl: lo'

SkuSUc u.

SUMP DETAILS

Dtinuton

TYPE OF BACKFILL 5A>JQ

ELEVATION OF MEASURING POINT

MEASVJR1NO PO\NT IS

H TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

H) AIR ROTARY H AUGER

TYPE J

D REVERSE

ROTARY D OTHER

CENTRALIZED USED

(3 YES. AT 10 lOTAL.

LB STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL

HEREIN DESCRIBED WAS CONSTRUCTED IN

ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (UONITOfllNO WELL CONTRACTOR)1 /. vu/
PERMIT NUMBER

SIGNATURE (OAILLINGGONTHACTOR) / /

p. </~ff
PERMIT NUMBER DATE /

MO fan nts c' DISTRIBUTION: WHITE'DlVlSlON CANARY/MDNITOHlNri Wf:l I CONmACrOH PINK/OWNPH



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122508

S T A T E WELL. NUMBER

APPROVED BY

TflANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

WELL NUMBER

SITE ADDRESS

ZIP CODE

{.,3/03.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY

ELEVATION .

AREA NO. .

SEC . N.RNG.-

Jfc*

LARGEST '/

*fr ••

SKETCH THE LOCATION TO THE WELL II
FROM NEAREST TOWNS OR HIGHWAYS

^ILEAGE ON ALL ROADS TRAVELED

sf\

iJ

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

Depth U B>»
el AMuUr Sot

Death U BeM ot
BenUDlU Seat
Deeth U BIM

niur Peck:
DiplhUTep
el Ih. Ser»«n:

Depdlte
Bettouet
the Semen:

Plug Back
Tom D»pm

Oriflnal
Tetel Depth

'Ig.O

LOCKINGCAP -.Yy N (Clidoono)

CAP VtMT - Y / iijcud. on«l

thu column to
be lupptled In
the Feet from
Surface column

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

81 ABOVE GROUND CD FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR SEAL
TyparQ Btntonoa Sluirv

QCwuntSluiry
Q Non Slurv BentonHo

PvlL

BENTONITE SEAL

Type:QBgnlanll>Sluiiv
Q Non Sluiry Bonlorate

Lenotti ol S«lt // Ft

SECONDARY FILTER PACK
Type: QS.nd (OpUonifl

QManufMuiod
Qisn SUe: ,f £p

LMQIn: /.</'

PRIMARY FILTER PACK

Type: QSttul
QUonuloauiKl

Oialn Site: /(, J^

Length: /J.b'

WELL SCREEN
Langlh: lO

StotStta

Type: -it'//-
SUMP DCTAILS

Ltl«tk D.f\.

DUnuUn > In.

TYPE OF BACKFILL -;/M/>>

ELEVATION OF MEASURING POINT

MEASURING POINT IS

Q TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

H AIR ROTARY Q AUGER

TYPE _l

D REVERSE

ROTARY O OTHER

CENTRAU2ERS USED

Q YES. AT iLJTAU

12 STAINLESS STEEL

D OTHER

DNO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WEIL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WEJrfJCONTRACTORI

PERMIT NUMBER

SIGNATURE (DRILLIi

PERMIT NUMBER

DISTRIBUTION: WHITE'DIVlSlON CANARY/MONITORING WEI L CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

I15Q90

STATE WELL NUMBER

APPROVED BY

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SANITAC*,' LAijr>riLL.
WELL NUMBER

f>2-
SITE ADDRESS

:>r. CP.
TELEPHONE

anj-au,!- 3iio
STATE

Mo.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST '/.

COUNTY.

ELEVATION .

AREA NO .

SEC.. N.RNQ..

T 3fl . 4s . 3T .. in^r. HQ . Jb . aq ••

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST IQWNS OR

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

thj> column to
IM >uppll*d In
th* F.«t from
•urine* column

DRILLING CONTRACTOR'S
NAME

Di»tkt>BiM
•I Annutar (<it

Diptk U But >l
BtntonlU hit
D>Ptkt»l4M

O«pttt»T«
at th< fcf^aa

Dtpthte
B.tta.i.1

PlugBick
ToUl Depth

IJls.O

)3i3.0

I3I.S

IttA

IM3.4

I

TYPE OF INSTALLATION

(S ABOVE GROUND n FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL -..._

ANNULAR KAL
Type:BBmlonltSlunv

DCtnwnSKliy
O N<» Slunv Benlontt

BINTONITt IUL

Tvpt:Q BtmonR* Sluiry
D Non Sluiy Bwtonw

Linglli ft SMt IO FL

KCONMRY FIITDI PACK

T»p.: QSuib
QMlnutacturid

Lmgttv_

PRIMARY FILTIR PACK

Typt:QS>nl
DMwutadind

Lnglh:

WILL KRUN
Ungdi: lo'
StolSllt: O-OIO"
Tvue: 3OU tUi

SUMP DCTAILS

Linttk O.JFL

DUmiUn a I*.

Tjrpt: Pvlt

TYPE OF BACKFILL SAUD

ELEVATION OF MEASURING POINT

MEASURING POINT IS

H TOP OF RISER PIPE
G OTHER
GRILLING EQUIPMENT

\S AIR ROTARY ffl AUGER

TYPE Ji

n REVERSE
ROTARY D OTHER

CENTRALIZERS USED .

E YES. AT H

(5 STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING,
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE OR)

PERMIT NUMBER

SIGNATURE IDRILLIN/TCONTfACTO

PERMIT NUMBER

DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122485

S T A T E WELL NUMBER

CHECKED BV

DATE RECEIVED

TRANSUITTALNO.

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME

LAIDLAW Bcic*>£TbM LWDFIUL
WELL NUMBER

SITE ADDRESS SIAIE

Mo
NAME

LAIIXAVJ SYSTEMS. IMC.
ADDRESS

IBia »J. sr. Mo

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST ''.

COUNTY

ELEVATION

AREA NO

LARGEST V.

N.RNG. .

T. 2A • ' 00 - Jfa • 3fa -

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

LOCKING CAP • (f> N (CucfaoiMl

this column to-
b. .upplled In
tho Fe«t from
Surface column

DRILLING CONTRACTOR'S
NAME

D»Lk to B>|«
•I AnauUr 64 .t

D»tfa U BM< gl

D»dl to EUu

O»Ul U T.p
•1 tha ftcraan:

D«>dlto
B4tUn»l
tin Strata

PlugBuk
Toul Dtplli

103,

131,5

134.0

1-35.4-

1357

Co..
TYPE OF INSTALLATION

(S. ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR HAL
Type: n Emtonu Skmv

QCafntnlSlunv
O Non Slunv Bamonita

Diunotar.

TypeolMaungl: i4l. BO

BOREHOLE
OUKtTW; S'lS,

BtMTOKtTt IUL

Ivp*:Qfl Bcnlonila SkjffV
D Non Slurv Bonlonll*

Lenqlh ol SM|: 16.5 Ft

KCONMRT riLTER PACK
Type: BSind (°P«l«o«l|

PRIMARY FILTER PACK

Typo: a Sand

Leoahj

IU/3g

(1.7
WCIL SCREEN

Linglh: |O*

sioisuK O.OID
T>p»: 3,-h. BO

SUMP DETAILS

Limtk p.3 FL
OliiMUR ^ In.

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

3 AIR ROTARY IS AUGER

TYPE 1.3.A.

D REVERSE
ROTARY D OTHER

CENTOALIZERS USED i

H YES. AT S TtTAU
09 STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATUR ITORING WELL CONTRACTOR) /

PERMIT NUMBER

SIGNATURE (DRILLING COHTRACTQRI

P.
PERMIT NUMBER

aoi.aa.vJM
/nil 1-1 Ib (:' 'Ml OISTHIBUTION: WHITE'MIVIMiln CANARV.'MllNtmitlWi wtl.l CONrilACrnil PINK/OWNl-ll



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

115097
STATE WELL NUMBER

TRANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SITE NAME

LAIDLAVU BgitxaCToM SAMITARS LAMPFILL.
WELL NUMBER

SITE ADDRESS

ST. drlAELES guCK.

STATE

Mo.

WASTE. Sj3Te.Ma. IMC.
TELEPHONE

3^-341-3710

r-1.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN

SECTION PLAT

H + + +
il jl lil lil SMALLEST V.

COUNTY tST.

ELEVATION-

AREA NO. _

LARGEST '.'.

SEC..

LAT. Jg . Vfc
TWN. ^T N.RNG

03 - LONG _££_•

— I.- _32_- i

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST ^OWNS OR HIGHWAYS -O

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

LOCKING CAP •(*> N (Cldeone)

CAP VENT-/T?* (Circle one)

Qiound

PROTCCTIVC CASINO
Type:

this column to
be tuppllcd In
tha F««t from
Surtac« column

PROnCTTVE CASING SEAL
Typo: fB Conaau

Cement Shjiiv

D»plh to bottom
olPiotiaw
Culm

BOREHOLE
DIAMETER;

Type: H Bern on Ho Slurry
n Non Slurry Banlonne

Lenqlfi at SMI: IQ.̂  Ft

tECONOARY FILTER PACK

Type: QSuxi
Quanufsauiod

QrBlnSIze;

Lwgln:

D*>tk U But •<
Bentealte bit

PRIMARY FILTER PACK

WELL SCREEN
Length: |O

Slot Sue:

Twrw .̂ ^ U. PW *U^^

DegtkU
Bottom ol
theScntrc

SUMP DETAILS

Length:

Dtameter. In,

Type

TYPE OF BACKFILL iAOt>

DRILLING CONTRACTOR'S

NAME

LASME Co.,
TYPE OF INSTALLATION

03 ABOVE GROUND CD FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

ffl TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

(8 AIR ROTARY 3 AUGER

"J. i. '-V TYPE _

D OTHER

CENTfyaiZERSUSED

(S YES'.'A"T _!:—

LH STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS, AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATUR ING WELL QONTfytCTOR)

PERMIT NUMBER OAT/

ILLING CONTHACTOfl)

PERMIT NUMBER

DISTRIBUTION: WHITE/DIVISION CANARV/MONlTnuiNO WFl I rONTHACTOn PINK/OWNFM



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

REf NO 122482

S T A T E WELL NUMBER

APPROVED BY

DATE RECEIVED

THANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME

LAIDL/VW
WELL NUMBER

PZ.- ill *
SITE ADDRESS

67.

WA-.I£ .f

STATE

Ma
TELEPHONE

SN-
ADDRESS

13 as N!
STATE

Mo.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY _

ELEVATION _

AREA NO. -

SEC TWN HT__ N.RNG

•33 ' 4fa • Ota - LONG _!lt!_" Jt° y\ ••

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST T

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

Deptli to B»e
•I Annular Sot

Delta U B*M «l

OeitbteBue
•I Stc.nd.ry
FUUr Pack: S. d

LOCKING CAP • tjl N (Ckdeone)

CAP VCNT • t /iX>CUcle one)
PROTCCTTVC CASING
Type:

Slie: f£US'* a'

BouHolaDUmelei: •?'/.-)"

thl> column to
b« cuppllfid In
tho Feet from
Surface culumn

DRILLING CONTRACTOR'S
NAME

&>., Inc.
TYPE OF INSTALLATION

H ABOVE GROUND D FLUSH MOUNT

STATIC WATER IEVEL

FEET FROM MEASUHING POINT

DATE OF STATIC. WATER LEVEL

ANNULAR <CAL
Type:BBenlonuSlunv

Q Cenxnl Sluir/
O Nan Slurv Bemonrte

BtNTOKTO SEAL

Typ>:QB>nlonlteSluiiv
O Non Stuny Benlonle

LemDi at Seat 18.1 Ft

SECONDARY FILTCR PACK
Type: QSind (OHlon.1)

OUtnut
Qiun see:

Lenglri: |.|

PRIMARY FILTER PACK

TypeiQStnd

WELL SCREEN
Length: lo'

SbtSlze: O.oio"
Type- at-'M. Bo PVC-

SUMP DETAILS

DUrmttR J. In.

HPC OF BACKFILL SA. 16

ELEVATION OF MEASURING POINT

MEASURING POINT IS

S TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

(8 AIR ROTARY

D REVERSE
ROTARY

AUGER

TYPE _

D OTHER

CENTRALI2ERSUSED

13 YES. AT a TOTAl-

B STAINLESS STEEL

D OTHER

D NO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS, AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORIKG WELL CONTRACTOR)

p. i/u
PERMIT NUMBER

OOI25LVJM
SIGNATURE IQRILLING CONTRACTOR)

PERMIT NUMBER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

REF NO 122481
S T A T E WELL NUMBER

CHECKED BY

APPROVED BY

TRANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SITE NAME

BgipacTOrJ
WELL NUMBER

P2- Ml-KS

SHE ADDRESS

T. ^HAEL£16 fciqc EP.
STATE

Mo.

5>|-bTeM=>, IMC.
TELEPHONE

2N- I- 3110

I83B 5r. Mo.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY ST, (.0111.3

ELEVATION

AREA NO

LARGEST V.

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST {CWNS Oft HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT ORING WELL INSTALLATION

CONTRACTOR'S NAME

Co..

D*ptJi ta Ba»a
of Annular Sot

Deptti U Baae of
Bantaolta Slat
(hptfe U BIM
•I Sxaodaiy
Flltir Pack:

D.pdiUT.p
«l tin Stre«n

Bottemol

Plug Back
Total Daolh

Oricliul
T»UI D«pth

3i:7o

It..« a

Jto

L it»f }

LOCKING CAP • <V> N (Circle one)

CAP VENT, OH (Cade one)

PROTECTIVE CASING

this column to
bo uipplkd In
the Foot from
Surface column

PROTECTIVE CASING SEAL
Type: QConaetg

QCamenl Slurry

DRILLING CONTRACTOR'S

NAME

LAVME <Co-,l>jc.
TYPE OF INSTALLATION

Q ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE Of STATIC WA1EH LEVEL

ANNULAR SUL
Type: Q Banlonru Slurry

Q Cement Slutry
D Non Slurry BerDanrte

BENTONTTE SEAL

Tvpo:Q Benlonde Slurry
D Nan Slurry Benlonae

Length at Seat JJO.4 FL

SECONDARY FILTER PACK
TVP»: LlSand (OpthoaD

OMandadured
QramSIze:

LanglJi:

PRIMARY FILTER PACK

Type: QSand
O Manufactured1

Grain Size.

'./'

WELL SCREEN

Slot Sao: O.OID

Type: j,CU-Ht3
SUMP DETAILS

Lincth: L>, JFL

DUm.Ur 3. In.

: PVt.

TYPE Of BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

H TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

(3 AIR ROTARY

D REVERSE

ROTARY

AUGER

TYPE

D OTHER

CENTRALIZERS USED

3 YES. AT

Q STAINLESS STEEL

O OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING.WELL CONTRACTOR)

PERMIT NUMBER
^f

SIGNATURE (DRILLING CONTRAC.IDRI

\,
PERMIT NUMBER

MO liO-1415 (2-9JI DISTRIBUTION: WHITE. OiVlSlON CANARY/MONITORING WELL CONTRACTOR PINK/OWNER
T'.'.'l Vy i ' lM ' r.'H'Y ii • ' I,:M ip( I f.H M I (M f If. I I il|A| (u-'"- H 'I '( 'I C/l Hi V, •• ,, it. i| | A MO .'• l-n



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122489
STATE WELL NUMBER

CHECKED BY

APPROVED BY

DATE RECEIVED

TRANSMITTALNO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME WELL NUMBER

f>Z- S/j
SITE ADDRESS

TELEPHONE

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY.

ELEVATION.

AREA NO ,

TWN r/ N.RNG

LONG._22_'

SKETCH THE LOCATION TO THE WELLJNCLUOING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR

MONITORINGDESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT WELL INSTALLATION
CONTRACTOR'S NAME

DRILLING CONTRACTOR'S
NAME

•I A«a«Ur S«.t

OtpUl U Ba» ot

D»>tkl»Bu«
•I (raptor
FlUrPKk:

OipltaU
B»tt»ra.l

Plug Bock
Toul Depth

Oflfliul
T.til D«ill»

TYPE OF INSTALLATION

L)3 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

Tvo. o SttJtto ft*.

BORtHOLC
OUMCTER;

ANNULAR KAL
TypaiQBatilonoj Slurry

QCanmtSlujrv
O No Sluiry Bontonla

BEHTOtUTt SEAL

rvpa:QBon1ori«eSkif(V
D Nor. Slurry Banbxuta

LangDi ol Saat A Ft

SECONDARY FILTER PACK
Type: QS.nd (Oollaoal)

QUanulacturtd
Qiun Size

Lannlri:
PRIMARY niTU PACK

Typ»:QStnd

OrnHSUa. /L-3S

Loofflh: M'

WEIL SCREEN
Langlh: 3'

StolSSo:

Typa: JtV/ afe* /»i£-
SUMP DETAILS

DUaMtan

Typa:

HP! OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

Q TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

D AIR ROTARY Q AUGER

D REVERSE
ROTARY D OTHER

CENTRALIZERS USED

D YES. AT

D STAINLESS STEEL

D OTHER

Q} NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORIING WELL CONTRACTOR)

PERMIT NUMBER

SIGNATURE (DRILLING CONTRACTOR) :

\: .-yVU-VM V'l
PERMIT NUMBER

MO /fUl M C) (; DISTRIBUTION: WHITE/1 KVir.li 'N CANARY/MUNI niHINO WL I I C.l >fJ t MAC TflM PINK/OWNfM



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122488
S T A T E WELL NUMBER

APPROVED BY

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SITE NAME WELL NUMBER

SITE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SKETCH THE LOCATION TO THE WE
FROM NEAREST TOWNS OR

AOS TRAVELED

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

Dial* la B»M
•I Annular Mat

Dapth U BaM af
BaolaaHa bat
OmtktaBaaa
aUwtndanr
FWarPack:

B| th« Scrten:

DtpttlU
Batltn (I

Plug Back
Total Ouplh
Origin*!
Talal Pan Vat*

LOCKING CAP - Jf V N (CUdeane)

CAP Vtra - Y / M,IOd. ooel

Information In
tMa column to
ba aupplled hi
tha Faat (ram
Surfaca column

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

B ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

NNULAR UAL

TvprHBwilorHaSUrv
DCamaTilSluiTy
n Non Slury Barton/to

BCNTONm SUL

Ty[«:Q BonJonUft SkHiv
ONonSlurvBonlonga

Lonoffi ol Saat 3 FL

SECONDARY FILTER PACK
Typa: B Sand (OpUaoal)

QUwulacliiKl
Qiar SB* 3UAf>t <&

an: J'

PRIMARY FILTER PACK

Tvpa:[gSanl

Gian Stta: /if-3S

Lmah:

Slot Sue:

Tvn
SUMP OCTAIIS

Lamtk A 3 FL

DUnaKR J la

TYPE OF BACKFILL ,

ELEVATION OF MEASURING POINT

MEASURING POINT IS

B TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

D AIR ROTARY Bl AUGER

TYPE

D REVERSE

ROTARY D OTHER

CENTHALIZERS USED

n YES. AT

D STAINLESS STEEL

D OTHER

NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL CONTRACTOR)

-XV ' / '
PERMIT NUMBER 7

SIGNATURE (DRILLING CONTRACTOR)IGNA

"PERMIT NUMBER

DISTRIBUTION: WHITE.'i HVIM( ni CANARY M< irii i f mi fir, wi i i C.i irj niAf, rnn piNK'OWMi n

[DATE . •
| ^-/stv-ja*



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

INFORMATION SUPPLIED BY OWNER
SITE NAME WELL NUMBER

SITE ADDRESS

ST.

. •.A/ 5/

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR '"•' '

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

LAT.

SKETCH THE LOCATION TO THE WELL INC
FROM NEAREST TOWNS OR HIGH

DINt^lLEAGE ON ALL

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WE\L INSTALLATION

CONTRACTOR'S NAME

LOCKING CAP • QJ N (Clrdeone)

CAP VENT • Y /jjpdrde one)

PROTECTIVE CASING

Bore Hole Dlameler /£> fa

Information In
thle oolumn to
be supplied In
the Feet from
Surface column

PROTECTIVE CASING SEAL
Type: Cl.Conaela

Q

RISER PIPE

Lenglh: fco.3'
Depth to bottom
ol PtolectNe
Cuing Seal:

Diameter

Type ol Malarial:

BOREHOLE
DIAMETER:

ANNULAR SEAL

Type: Q Bantonle Slurry
Q Cement Slunv
O Non Slurry Bentonlte

Typo: Q Bert on llo SluriY
U Nun Slurry Benlonlte

Depth te Bate
of Annular Seat

SECONDARY FILTER PACK

Type: QSand \"
Duanulacturod

Qraln Stte: < -SO

Length:

Depth t* BaM of
Bentontta Sol

Dapth to Tap
ot Ibt Jcmn

PRIMARY FILTER PACK

Type: QSand

Q Manufactured

Qraln Sl2o:

Length:

Depth to
Btttamol
the Screen: Slot Sue: O,fVo

Type:

SUMP DETAILS

Length

DUmetan In.

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

13 ABOVE GROUND D FLUSH MOUNT

STATIC WATEH LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATEH LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

S TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

D AIR ROTARY Q AUGER

TYPE _

CH REVERSE

ROTARY D OTHER

CENTRALIZERSUSEO

YES. AT

Q STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

MO 780-141512-94) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER
MAM. WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P O BOX 3SO. nQI.LA. MO 65<OI



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122509
STATE WELL NUMBER

CHECKED BY

APPROVED BY

TRANSMlTTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SITE NAME

LaipiAui
WELL NUMBER

SITE ADDRESS

Si gp. BCID6ETOU

It)iS N> ST.
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST '.'.

rniiMTY ST.

ELEVATION _i^

AREA NO ____

SEC.- TWN

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORIN^VELL INSTALLATION
CONTRACTOR'S NAME

L<WM£

DopthUBaoe
cl Annular Seat

Doptk U But of
Bontonlta Sot
DoattlUBaoe
•I Secondary
FllUr Pack:

Death to Top
ol the Screen:

Depth U
Bottom ol
tho Scrotn:

Plug Back
Total Depth

Original
Total Dopth

LOCKING CAP -(_V) N (CBdoone)

CAP VENT • Y / N fc»de on,)

PROTECTIVE CASING

imn in
thlo column to
be supplied In
the Feet from
Surface column

DRILLING CONTRACTOR'S

NAME

vV/£.5TECKl
TYPE OF INSTALLATION

H ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR SEAL

Typo: H Benlonlto Slury
Q Comenl Slury
O Non Sknv Bentonu

BEMTONITC SEAL

Tvpo:Q Btntonu Skjiry
O Non SluiiY Banlonlo

Lsnolli ol Seat /O.f Ft

SECONDARY FILTER PACK
Type: QS.nd (OpUonaO

OUanulaauied
Giam Sfee: f fu-\

Lonoth: !.£'

PRIMARY FILTER PACK

Typo: (3 Sand
D Manufactured

Gran Size: _

Length:

WELL SCREEN
Langth: /Q'

Type: fVt,

SUMP DETAILS

Longtk 0. .*> Ft.

OUmotar J In.

T«>o: ,\tc.

RPt OF BACKFILL; i

ELEVATION OF MEASURING POINT

MEASURING POINT IS

13. TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

Q AIR ROTARY (3 AUGER

TYPE _:

D REVERSE

ROTARY D OTHER

CENTHALIZEHS USED

YES. AT a TcrTAL.

O STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING,

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITOFIING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL CONTRACTOR)

PERMIT NUMBER

SIGNATURE (DRILLING CONTRACTOR

PERMIT NUMBER /

Ml) /Ml) MIS)? !)ll DISTRIBUTION: WHITE-niVlfintl CANAHY'MnNITOIIINr. WF.I.L CONTnACIOH PINK/OWNFn



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122487

S T A T E WELL NUMBER

APPROVED BY

UATEHECCIVED

TRANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME WELL NUMBER

SITE ADDRESS

J7/0

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST !•

COUNTY ..J

ELEVATION

AREA NO

3& - M • /</• J<* • J£ ••

SKETCH TH£ LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
1-flOM NEAREST TOWNS

*

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORIUd WELL INiTALLATION
CONTRACTOR'S NAME

LOCKING CAP • j/X N (C»d«onii)

CAP VENT • T / NVCicta OM)

D COTWII Skury
Q Non SUiy Beraonm

O Nan Slury BtnlonlU

Lanqlli ol SMt /A.6 Ft

StCONDART FILTER PACK

T,p,:

PRIMARY HLTCR PACK

Type: Q Sard

WELL SCREEN
Length:

SVMStza:

Tvo«:
SUMP OCTAIL*

l»r«tfc 0.3 «•

DUaMUn In.

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

51 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POIN T

MEASURING POINT IS

S\ TOP OF RISER PIPE
D OTHER
DRILLING EQUIPMENT

D AIR ROTARY LD AUGER
TYPE

D REVERSE
ROTARY D OTHER

CENTRALIZERS USED

D YES. AT

D STAINLESS STEEL

D OTHER

! NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SICJJXTUHE (MONITORING WELL CONTRACTOR).

" '
PERMIT NUMBER

0O/JSO
'LIRE (DRILLING G

r i ' •' UV -'

PERMIT NUMBER

DISTRIBUTION: WHITE/DIVlStON CANARY'MONlTORrNG WELL CONTRACTOR PINK/OWNER
MAM ',vi H 1 K r:i''i'v i< i i in--1'! i MI ni i ii n/. intf-i iu *".' •' tm'i il. i> r> nf )• •••.n iw*t i A MO t;-.i»i



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY
HEF. NO. 122507
S T A T E WELL NUMBER

CHECKED BY

APPROVED BY

TRANSMITTAL NO

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME

LAlDLAvW 3AUITAPV UAWDFIU-
WELL NUMBER

SITE ADDRESS

5r CMACH_ES Mo
ZIP CODE

4,30^4

LAIDUW WA-JTE. 5y.sTE.M-5,

ST Mo.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST '

COUNTY

ELEVATION

AREA NO

ibf.

LARGEST '/.

LAT. .

SEC TWN

30_° </6 ^ - LONG.

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT LL INSTALLATION
CONTR ACTOR'S *]AME

(lo.t

LOCKING CAP • jf> N (Clrdoone)

CAP VENT-iT'jjN (Odjonal

Ground

thli column to
b« supplied In
the Feet from
Surface column

DRILLING CONTRACTOR'S
NAME

D»Ul to EUlt
•I AnnuUr S«.t

Dtpttl U But 0)
BtntulU Sub
DeptkUBue

Flrt.rP.ck;
D.pUiUT.11
.1 UM Scre.n:

Btttomd
UnScr..n:

PtigBack
Tolal Daplh

Ortgln.1
ToUl D.CIN

7V. 7

Co.,
TYPE OF INSTALLATION

C3 ABOVE GROUND d FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

BOREHOLE ./
PUMETtft 5VB In.

ANNULAR SEAL

Typo: O Bgnbnu Slurry
DCemont Skurv
O Nod Skury BwitonM

BENTONm SEAL

Type: Q fienonite Slurry
O Hun Sluiry EMUnle

Length ot Sert // Fl

SECONDARY FILTER PACK

Type: DSwd
DManulKiurtd

Oran Sue: <

Lwglri: 1.5
PRIMARY RLTER PACK

Grain Size: _

Length:

WELL SCREEN
Length: |Q'

SlotSlu: O-OIO'

Type: S.fl. &J
SUMP DETAILS

Lirvth: tl.JfL

DUmeUn JL In

T»pe:

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

Q TOP OF RISER PIPE
D OTHER
DRILLING EQUIPMENT

Q AIR ROTARY O AUGER

TYPE _

D REVERSE
ROTARY D OTHER

CENTRALIZERSUSED

13 YES. AT TOTAL

Ql STAINLESS STEEL

D OTHER

DNO

MULTIPIE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING,
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL CONTRAOTORI

PERMIT NUMBER

PERMIT NUMBER DATE /

700 UI5 I? 9-1) DISTRIBUTION: . WHlTE'DIVifJON CANARY/MONITORING WEI L CONTnACTOR PlNK/OWNEH



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122519

S T A T E WELL NUMBER

OliCKEDBY

APPROVED BY

TRANSMITTALNO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

WELL NUMBER

>£?-//£--
SITE ADDRESS

St.

<</

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN

SECTION PLAT

SMALLEST•

COUNTY.

ELEVATION _

AREA NO .

I AT JO -

SKETCH THE LOCATION TO THE WEIL II
FROM NEAREST TOWNS OR HIGHWAY!

iGE ON ALL ROADS TRAVELED

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING W^LL INSTALLATION

CONTRACTOR'S NAME

Depth U Bate
ol Aniuilar S«at

Depth U Bate ol
Bentonlta Seat
Dapth U Bate
ol S4c.nd.ry
FUUr Pack:

DtpttlU
B.ttom.1
tin Scratic

PHigBack
ToUl Deplh

Oritliul
ToUl D«plft

>,/ i i

LOCKING CAP - Jt-/ N (Ode one)

CAP VENT • Y >lQc«da one)
PROTECTIVE CASING

thlo column to
b« supplied In
the Fe«t from
Surface column

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

0 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR SEAL

Typo: Q Banttxuo Slurry
fj Conwnl Slurry
O Nan Slurry Btnlondo

BOREHOLE ^
DUMtTtR: 3TO

BENTONTTE SEAL

Typo: Q Bomontt Slurry
Q Nan Sturry Benlonto

Longlh ol Stal: U) Ft

SECONDARY FILTER PACK
T,po: 13 Sand (OpUonal)

QManulacluiad
Gitin Size:

LengrJi: I'

PRIMARY FILTER PACK

Type: Q Sand
QUuiiaoduieci

Grain Sac

Lenfflh:

rVELL SCREED

Lenglh: /£;

SkuSue:

Typo: 3
SUMP DETAILS

OUmaUn

Tree: t>V

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

B TOP OF RISER PIPE
D OTHER

DRILLING EQUIPMENT

(Z AIR ROTARY Q AUGER

TYPE &>/</ S/-M-

D REVERSE

ROTARY D OTHER

CENTRALIZERS USED

0 YES. AT

(2 STAINLESS STEEL

D OTHER

DNO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL CONTRACTOR)

PERMIT NUMBER

SIGNATURE (DRIUING

PERMIT NUMBER

DISTRIBUTION: WMIIh' I >ivr

/

r AN AH V 'Ml Til K HlirjC. Wt I I ('.ONI MAT' I OH PINK/DWMI H



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY
RF.F NO

115084

STATE WELL NUMBER

APPROVED BY

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
WELL NUMBER

PZ - JAJ -.55
SITE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY

ELEVATION

AREA NO.

LARGEST 'I

EJDHV

I AT \ti . 4L • Ol - LONG._jk_" J.lf ' Alt •

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TO

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

LOCKING CAP • V / N (Cllde oni)

CAPVIIfT.Y/M (Cad.gl.1

thU column to
be *upplU4 In
th* Feet from
Surface column

DRILLING CONTRACTOR'S
NAME

o>it» t» a
«l Annular »«.t

D«(idi to B*M ol

Ot«tk U B<M
W hon4.fr
FVUrPick:

D««0iu
Be tun el
lh« Sennit

Plug Back
Total ueplh
Orisuul
T.UI D.olri

3_

1.5

<?*,
TYPE OF INSTALLATION

B ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

Ivo.olUu.iit A.'H6U

BYJREHOLE
DUMETIR: sits

ANN UUR SEAL

TYpo:DB»rtonlB Slurry
D Cermnl Slurry
D Nan Slurry Barton*

KNTONTTE SCAL

Tvpe:Q Benonie Skjrry
B Nan Shiny Bonlonlt

Lanolfi ol Seat 4.f Fl

SCCONMRr FILTCM PACK

QManulaclux)
Qiiki Sue:

PRIMARY FILTER PACK

Type: B Sand
QUanuladured

GratiStta: lt>-j>i

LarxOt

WClLKHCul
Lanolll: ^fl'

Ski SBK 0.170 "

Tvp

SUMP DETAILS

a 3 Ft

iUr. J la

T»»K V/c.

TYPE OF BACKFILL

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

Q) AIR ROTARY G5 AUGER

D REVERSE
ROTARY D OTHER

CENTRALIZERS USED

ID YES. AT I

D STAINLESS STEEL

D OTHEB

DNO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE WELL CONTRACTOR)

PERMIT NUMBER DA/E

PERMIT NUMBER

MO 790-1-115 (2 94) DISTRIBUTION: WHITE'DlVlSlON CANART.MONlTORlNG WELL CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

15085
S T A T E WELL NUMBER

DATE RECEIVED

TRANSMITTAL NO

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SITE NAME

£e/£&£n#t
WELL NUMBER

PZ

V/tlSK.
TELEPHONE

J/</-

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT WELL INSTALLATION
CONTRACTOR'S NAME

NOTE: R*cofd tf» ti*cuond i lea

D>»lk U EUM
•I Aoiulir Silt

Dipt* U B*M .1
BaotailU Sut
D>ftkl*B*M
rilMUtory
FDUrPacb

DtpttiU
8.tt»m«l

PlugBx*
Total Daplh

JUS

11-31 3-l-t-

LOCNINQCAP ,_£> N (CkctoOMl

CAPVtKT-Y>N (Odtorul

DRILLING CONTRACTOR'S

NAME

lhl> column to
b« aupgded In
th« FMt from
Surfaco column

TYPE OF INSTALLATION

OB ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

BOREHOLE , *
DIAMETER! S-fit

NMUIARUM.
TVM: O Btniono Shnv

DCgramtSlunv
O Non Slurry BartonH*

EZMTOWTt SCAL

Tvp«:Q Bantont* Skjrry
B Non Slurry BenBnM

fL

SECONDARY FILTd PACK
Type: QSwd (OPU..J)

QUinulaamd
Qrttn SOU

Lmiitri:

PRIHAflY FILTER PACK

Tvpe:|JpSind

Gmn site .

Longirt i

StolStu: Ut)/O"
TYO: Jt?// tft)

SUMP DCTAIL5

L«i«tbi t), J Ft

DtMMUr. ^ la.

Tux: ,-v/t.

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT 13

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

H) AIR ROTARY L2 AUGER

TYPE _

D REVERSE

ROTARY D OTHER

CENTRALIZERS USED

H5YES.AT

D STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING,

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

TRACTOR!

DISTRIBUTION: WHITE.-OIVlSn.1N CANARY .MONITORING WELL CONTRACTOR PINK/OWNEH



MISSOURI DEPARTMENT OF
j£\ NATURAL RESOURCES

DIVISION OF GEOLOGY AND
LAND SURVEY
MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122484
S T A T E WELL NUMBER

CHECKED BY

APPROVED Br

DATE RECEIVED

TRANSMITTALNO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

WELU NUMBER

PZ--30I-A-SS

SITE ADDRESS

_L?_D.__

•>T. LuulS

STATE

Mo.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY _^Tl:.

ELEVATION .

AREA NO

SMALLEST '

s& ••

SKETCH THt LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROAOS TRAVELED
FROM NEAREST (OWNS OR HIGHWAYS /rO1

\ «,'**- **
A / ilTt

. vi

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

<$\ >^4>X..«-
MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

Diptb U BIM
.1 AonuUr S..t

FUbrPKb

fepftU
BotUmil

Tom Depth

OritUuJ
T»ul Dttttt

VL7

33'

LOCKINGCAP - ,'Y'/ N (CadoOMl

CAPVIHT-Y/N lOdeono)

th!» column to
b« supplied In
the Feet from
Surface column

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

12 ABOVE GROUND D FLUSH MOUNT

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

PROTECTIVE CASING SEAL
Type: fa ConoMe

Cement Shiny

RISER PIPE
Lenjlh:

Dtameler

TypeolUitertitiCl/ Bo Pvc

BOREHOLE
DIAMETER:

ANNULAR SIAL
Tvw: CO BtnBiHn Sh>ry

D Ctmrnl sun
'•> DNonStuTvB.nKJn»

KKTIUUTC UAL

Typ«: Q] Bentonto Skjirv
D Ncn Story Banuxult

MCOHD«»T FIITCS PACK

T»p.: QSMl
DUanuddurad

Qr«*i SHa

PRIMARY FILTCR PACK

Typt.-QISuid
QMuiu'iclurad
Oiu Slit.

WILL SCREEN
Length: IO

SkuSuc o.oio"

Type: aCH.HO P
SUMP DETAILS

Ltnitk 6). 3 Ft

DUnuUr J. la

Type /Vt,

TYPE OF BACKFILL £/WD

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

CO AIR ROTARY H AUGER

TYPE _

D REVERSE

ROTARY D OTHER

CENTRALI2ERS USED

IB YES. AT

LD STAINLESS STEEL

D OTHER

DNO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING,

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT Of NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE IMQNITO CONTRACTOR)

PERMIT NUMBER DATE /

SIGNATURE IORH.LING CONTRACTOR)

PERMIT NUMBER

DISTRIBUTION: WHlTE-TJlViSiHN CANAHY^MOfJlTOniNG WELL CONTRACTOR PINKfOWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

S T A T E WELL NUMBER

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

WELL NUMBER

pi.

5r.

..7V/-

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

_§>RW

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL flOAOS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

•ettdirwliicuond • toot I /
nctocnul,noi«"ncri«i | I—

Fop ol RBor V _iTop ol Rui
Ebvilnn:

LOCKING CAP - 1J N (OdooM)

CAP VENT • Y / NJCBdo mil)

DRILLING CONTRACTOR'S

NAME

D>ptk to B>M
•1 Anoulir S«it

Otptb U B«M >l
B«al«QlU hit

Dtftti t» B«M

ItartkU
B.tUm.1
thtScrMK

PlugBKk
TaUl Oooth

JAo

J9.O

'40.3

-/a A

22-3Z
5,1*

32-t.T

TYPE OF INSTALLATION

5) ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR UAL

TypuBBontonlbSlunv
Q Omenl Slurry
Q Nan Sfanv Benuwu

BtHTOWTT IEAL

TypaiQ BMonto Skiny
Q Nan Slurry Banlonai

SECONDARY FILTD) PACK

TypoiHSwd

D
Qinn Stt

lunnllt

PRIMARY FILTCR PACK

TypcjQSwd

OMuiuliclund

LmnlA

Will SCHtIN

y'

O.OIO"

SUMP DETAILS

TYPE OF BACKFILL ̂ n,,,i

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

El AIR ROTARY Q AUGER

TYPE

D REVERSE

ROTARY D OTHER

CENTRAUZERSUSED

121 YES. AT 3

D STAINLESS STEEL

D OTHER

DNO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING,

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL

HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITO/INQ WELL CONTRACTOR)WEL

7
PERMIT NUMBER

PERMIT NUMBER

MO /Ml 14 th \'J 1 DISTRIBUTION: WIIITE'IUVISKIN
iiAi, v.'l "If ( . - - I - 11 ..... r iv.'HMi It

CAMABV-'MONI rOMINO Wfl I CONTnACTOH PINK/OWNFH



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122505
S T A T E WELL NUMBER

APPROVED QY

TRANSM1TTAL NO

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME

BgJ06£7I>M

WELL NUMBER

SITE ADDRESS

ST. (2 *̂. CD.
TELEPHONE

3N- - 37/o

K).
STATE

Mo

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY "ST.

ELEVATION

AREA NO

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HI

MONITORINcSvELL INSTALLATION
CONTRACTOR'S NAME

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

LOCKING CAP -(V> N (Clrdeone)

CAP VENT • Y /ffjknat one)

thl> calumn to
be »uppll«d In
ttie Feet from
6ur1ace column

DRILLING CONTRACTOR'S
NAME

Depth te B»e
el AiumUr Seat

Depth U Base el
Bmtenlte Seat
DeethteBeee'
el Secendary
Filter Peck

Depth UTep

Depth te
Bettetnol

Plug Back
Total Deulh

Oriflnal
T.UI Depth

U2 a

^3.5-

^?S.3

<j*?.t.

ipq.b

lllj.Q

s>l-

fcT- liu

uye.3Ts.BiJ
TYPE OF INSTALLATION

03 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

O Non Slury Bertonfle

BCNTONITE SEAL

TYpe:(3 Banlonne Slurry
Q Moo Slurry Benunfle

Lsnglh ol Se«t 11.5 FL

SECONDARY FILTER PACK
Tvpe: QSend (OpUoruO

DU»"''clured
Grain Size: < So

Lengltl: I. ib

PRIMARY FILTER PACK

OMuiulactured

wr
WELL SCREEN

Length: lo'

SrotSBK O'

Type: Ho F-WC.

SUMP DETAILS

Lingtlc u.iFL

DUnuUn A la

Tyn:

IYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

H TOP OF RISER PIPE
D OTHER

DRILLING EQUIPMENT

H AIR ROTARY

D REVERSE
ROTARY

B AUGER
TYPE tot1*

O OTHER

CENTRALIZERS USED

12 YES. AT I

13 STAINLESS STEEL

D OTHER
D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS, AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS

SIGNATU BAC

PERMIT NUMBER

PEFTMiT NUMBER

DISTRIBUTION: WHITE'DIVISION CANARY/MONITORING WEU CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEARE

OFFICE USE ONLY

115087
STATE WELL NUMBER

APPROVED BY

INFORMATION SUPPLIED BY OWNER

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

SITE ADDRESS

ST.

WELL NUMBER

STATE

Vfu.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

LOCKING CAP ; Y> N (C«i

CAP VENT-Y>N lOdxmel

PROTECTIVE CASINO

OMlk to DIM
•1 AimuUr Stit

Mptk U B«M >l
BtntenlU hit

•I S*c*nd«nr
FUUrPKb

Dvpth to T«j
•1 UM Screanc

84tton>f
tlM Scraiic

PkjgBud.
Toul Ooplh

Ortilul
T.UI DtBth

10

p

>'4
a. i»

1-1-44
I'.nviiratt.

id-bl
DoluMit/c.

ANNULAR UAL

BORCHOLt y
MAMETIR: J 78 In.

Q Cgmenl Sluny
B Nan Sk«rv Benanto

BENTONni SHL

TvwOBgnKHUSkmv
B Non Sluny Benkmlg

Longtt! o( S«rt ^^ fL

SECONDARY FILTER PACK
TVP.: QSMd (OPU.MI)

Qrih Ski:

Lenolh:

PRIMARY FILTH) PACK

Tn»:QSinJ

WEU SCACCN
Imgih: (Jĵ )'

StolSBa U. ui(j"

SUMP DETAILS

gUrM3 FL

OUnxtin ^ In.

TYPE OF BACKFILL J///>

DRILLING CONTRACTOR'S

NAME

TYPE OF INSTALLATION

IB ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

D TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

B AIR ROTARY 19 AUGER

.. ,- .-: TYPE

D REVERSE .

ROTARY n OTHER

CENTRALIZER3 USED y

(BvES. AT if J

D STAINLESS STEEL

D OTHER

DNO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING,

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL

HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS

SIGNA :LLCONTRACTOR>

v/»/
PERMIT NUMBER

PERMIT NUMBER

MO /80-i415(?-94) DISTRIBUTION: WHITE'DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122518
S T A T E WELL NUMBER

CHECKED BY

TRANSMlTTAL. NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

SITE NAME WELL NUMBER

/•V-
SITE ADDRESS

s f'ort

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OFWELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST'

SEC

Jfi

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

SKETCH THE LOCATION TO THE WE
FROM NEAREST TOWNS OR HIGHWAYCOUNTY v- t-^/y

ELEVATION

AREA NO

N.RNG

MONITORIftevVELL INSTALLATION

CONTRACTOR'S NAME

NOIE: Record lh» Ijioxwi of d toot
In dtcvnal. no) n ncrwi

Intoi
thla column to
be aupplled In
the Feet from
Surface column

Depth to bottom
otPiotacuie
Casino Seal

D«plh to B»t.
of Annular Slat

Depth to Bn. ol
BtntonlU S««t
Dtpth to BJU
•I hnnduy
FllUrPick:

D«ptli to T«p
of th« Scregu

Dtntllto
B«IUm »l
th4Sci»«n:

Plug Back
Toul Deplh
Ortglrul
Tctol Dtpth

J.O

(fil.0

LOCKING CAP • L\}/ N (Clidgong)

CAP VCNT. Y t H^Cnde owl

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

0 ABOVE GROUND D FLUSH MOUNT

STATIC WATEH LEVEL

FEET FROM MEASURING POINT

DATE OF: STATIC WATEH LEVEL

ANNULAR SEAL
Type: D Bantorato Sluirv

B Cement Slury
Q Non Slurry BentonRe

PROTECTIVE CASING SEAL
Type: 0 Concrete

Cement Shjiry

RISER PIPE
Length: g/ '

Diameter _^ *

TvpeolMaleiBt .

BOREHOLE . -,
DUMETER: 3 '/# In.

KNTONITC SEAL

Type:(H Bemonia Shjfiy
Q Non Shjirv Benlonne

Lenpth ol Seal: /1/.f Fl.

SECONDARY FILTER PACK
Type: DSand (OpUenal)

QMamJaduiBd
Grain SIM:

Lenqth:

PRIMARY FILTER PACK
Type: E Sand

Q Manufactured
Grain Size: /^ '-3

Length:

WELL SCREEN ,
Lenglti: fi>

Slot Sue: t,-t.'i>
Typa: Sr# Oti

SUMP DETAILS

DlanMtir. JL In.

Type:

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

0 TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

0 AIR ROTARY B AUGER

TYPE _

D REVERSE

ROTARY D OTHER

CENTRALIZERSUSED
E YES. AT =£_

12 STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

/

PERMIT NUMBER DATE /

SIGNATURE (ORILUNG CON W AC TO

PERMIT NUMBER DATE /

DISTRIBUTION: Will 11 nivc.n ifl CANAHVMt INI H iMINT'i WM I Cl >N I MAT H)M PINK/OWNi II



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122496
S I A T E WELL NUMBER

APPROVED BY

TRANSMITTAL NO

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
SITE NAME WELL NUMBER

Pi • Jl OS/IS
SITE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SKETCH THE LOCATION TO THE WE
FROM NEAREST TOWNS OR HIGH'

iDS TRAVELED

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORfNG^ELL INSTALLATION
CONTRACTOR'S NAME

Depth u Boie
•I Annular Seat

Depth to B*M ol
Bonioalte &»t
CuptllUBo*
•I S.c.«d.r»
FllUr P*clu

Otpdlto
Bottom ol
Ih. Scratn:

PhigBuk
ToUl Depth
Origbul
T.I.I D..tti

*t$

Jl-31
o,//-

LOCKING CAP -Of) N (Cucfeono)

CAPVEMT/T^N (ClictooiMl

this column to
be •upplled In
tlx Feet from
Surlaco column

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

(S ABOVE GROUND CD FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR SEAL

TvM:(lBenk>nle Slurry
B Ceroenl Slurv
D Non Skiry Bemoiite

PROTECTIVE CASING SEAL
Type: fj Conctele

Cement Slufiy

RIStR PIPE
Length:

Oumaei:

Ivoe ol Maleial: ^C"/V. c

BOREHOLE ,,
DIAMETER; D

BENTONrTE SEAL

Type: [9 Bertonda Shjiry
Q Non Shury Bentondo

Lenqlh ol So«l: f{.

SECONDARY FILTER PACK
Type: OS.*! (Opll.n*l)

QUanuttctuteil
Grim Sue: < Sv

Lenolh: /..5'

PRIMARY FILTER PACK
TypeirjSinl

GriinSlze:_

Length:

WEIL SCREEN
Length: /a

StolStte: O.O/O

Type:
SUMP DETAILa

DUmeten

Type:

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

(2 TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT
D AIR ROTARY

D REVERSE

ROTARY

I AUGEH

TYPE _

D OTHER

CENTRAUZERSUSED

(2 YES. AT 3?

CS STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS, AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING WELL CONTRACTOR)

PERMIT NUMBER

SIGNATURE (DRILLING CONTRACTOR)

PERMIT NUMBER

DISTRIBUTION: WHITE I nvr.n iri CANARY Mi

/''

f. wn t CIINTIIACIOH



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

122506
S T A T E WELL NUMUER

TRANSMITTAL NO.

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

Bein<af_TOM LAMDDU.
WELL NUMBER

SITE ADDRESS

:n. OnACu-:.«i COCK

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY _

ELEVATION.

AREA NO. .

T. LlOl-3

K . , E~J|>R W

•*£> Va' • 35 •• i our, 1t>

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORINCrWLL INSTALLATION
CONTRACTOH'S'NAME

Wcsne&o Co.,

NOTE: R«conl ft* Iraaton of a tool
In dtcvnil. no) in menu

Giound
Surtac*

iniormMion in
thJ* column to
be supplied In
tfM Feat from
Surface column

Dtpth ta B«M
•f AiinuUir Sttt

Depth to Bue ol
BtotootU Seat
Depth to Bate
•I Sectndanr
FllUr Pack

Depth to Top
at lh« Screait

Depth U
Bottom of
the Screen:

e-J

- LOCKING CAP . (Y> N (Glide one)

. CAP VENT, Y'J N (Cade one)

DRILLING CONTRACTOR'S
NAME

TYPE OF INSTALLATION

13 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNULAR SEAL

Type: D Bonkxdo Sluirv
Q C«monl Sluitv
O Non Shmv BenloniM

PFtOTECTIVE CASING SEAL
type: H Ccnaalo

C«inanl Sluiiv

RISER PIPE
Length: 77'

DUmeter y

BOREHOLE
DUMETER:

BCNTON1TE SEAL

: Q Bomonae Slurry
Q Non Slurry Bentonrto

HLength ol Suf. Fl

SECONDARY FILTER PACK
Type: HSind (OpUeo.1)

DUanulaauied
Qian Sue

Length:

PRIMARY nLTER PACK

QMuiuJaduiod

Gi«« Sue: J

Lennlh:

WEIL SCREEN
Length: \fj

Slot Sue: Q,Q lo"

Type: aî l Ko
SUMP DETAILS

L«agUu lj J FU

DUnwtor. J, In.

TYPE OF BACKFILL 5nUlD

ELEVATION OF MEASURING POINT

MEASURING POINT IS

H TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

D AIR ROTARY D AUGER

TYPE _

D REVERSE

ROTARY D OTHER

CENTRALIZERS USED

ffl YES. AT •/r
H STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNATUR CONTRACTOR)

PERMIT NUMBER

SIGNATURE (DRILLING CONTRACTOR)

PERMIT NUMBER

VIM

Ml I /(HI LI 1.1 (.' *J-1) DISTRIBUTION: WHITE I'M VISION CANARY•MnrjunniNG wti i r.OHTfiACion PINK/OWNFR



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

15Q96

STATE WELL NUMBER

DATE RECEIVED

TRANSMITTAL NO.

CROSS REFERENCE NO.

DATE APPROVED

INFORMATION SUPPLIED BY OWNER
JIT! NAME

L/MDlAV-l BCHCXaCToM

WELL NUMBER

• SS
SITI ADDRESS

ST. Coii_ Co.
STATE

Mo.

I-
INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY -'T-

ELEVATION _

AREA NO. _

SEC.. 11

.AT . 00 - .flfa • 4fJ -

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIQHWA.VS

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

L/WN6. WeaTcCM Pp., IMC.

NOTE (t«eo«J <r» atom* al i tool

Qround
Surtaodurnc* , . i
EtovrtlonH-./J'iFl

IM> column to
04 >uppll*d In
trw r««t from
Surfic* column

Doodi to bcnom
OlProMOM

Ootfct»B*M
•I AMuhr Sut

BtnUolU hit
DOM to i
filter Pacta

DtltkU
BtttMirt

PlugBK*
Told 0»prh
Orlglul
T.lil D»Hh

3.0
Ens . ,
««<:ijyc-^ i>ir

10-32 SJ'iJ

32-31S aurJ-/

cl..̂

i'lS-MI a.H

lul U

ua.a
nsj

QS.U

1:15.5

Ducrlptlon o)

c>-fc-

fill

-LOCKINGCAP -_j)l N (Ctdiorw)

. CAP VINT • Y / N',<Ctd» on»l

DRILLING CONTRACTOR'S

NAME

••II

•J».S-Ui.i !.«»€•>
l i'ii

*«f

IPROTCCTTVC CASING
5It£*-

I SIM: fl-« JJ"K5'

| Bon Hol» Dlan«l»r. lO.Jf"

We.&Te:gM Co.,
TYPE OF INSTALLATION

IS ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

ANNUUR ICAl
Typ.: (J B.n»nl. Slurry

Q CviMnl Slurry
Q Nan Slurry 8omonB«

pRoncnvc CASINO SUL
Ty»: (B ConaM

Ctmvit Sbirv

RISER PIPC
Lingltr. ||7.<3'

OlknwtM*. ^"

TypootMlUIBt^CU

BORtHOLl
OUMETIR: aVa

BtNTONTTE SCAL

TvpB:|B Bemonta Slurry
O Man Slurry Btnmtt

Lingm al Sotf /O. I Ft

UCONMRY FILTDI PACK
TypK QSinl lOnU.n.1)

Una*.
PRIMARY nLTU PACK

Typo:|]Su«l
nuinuli

Qriln Su« _

UnolU: 13.3'

Will KMIN
Unotfi: lo1

Statsa*: o-oio"
Tvm: 3fH.au f

SUMP DETAILS

Ltrctb: o. J FL

DbouUR J, !«.

Tyt« pVt^

TTPC OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

12 TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

21 AIR ROTARY (2 AUGER
:,. . TYPE k

D REVERSE
.ROTARY D OTHER

CENTRALIZEHSUSED

(2 YES. AT t T01AL-

ffl STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS
INCLUDING TYPE AND SIZE OF ALL CASING.
HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS.

SIGNAT WELL CTOR!

PERMIT NUMBER DATE/

PERMIT NUMBER

10 ••'!£

DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

FIEF. NO 122486
It WEILNUMBEH

APPROVED BY

DATE RECEIVED

FHANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

WELL NUMBER

PZ-
SUE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

rniiMTY •Sf

ELEVATION **k

AREA NO.

SEC.. N.RNG..

38 . y£ • •fo - J± •

SKETCH THE LOCATION TO THE WEI EXCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS'

<-*->
•4s

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

LA we Co., A/c.

N (CtcHon«|

thl> column to
bo uipplled In
(he Feot from
Surlaco column

DRILLING CONTRACTOR'S

NAME

D«>th U But
i Sot

Otptj, u Bo« ol

D>»U| U B<i4
•IStnndjiy
FUUr Pact:

T>>
of UMI Screen:

D«pthU
cWltom*!
HM Serein

Plug Back
Total Dcplh

OrtiUuil
T.I.I Polk

TYPE OF INSTALLATION

\S ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WATER LEVEL

BORCHOLE
OUMCTER:

ANNULAR SEAL

DC*m«nlSk>iv
D Nan Slurry Bmonu

BtNTONITC SEAL

Type:[2Ben(on«»SliriY

Q Nan Skary Bantonlt

L>nglh ol S««t -? FL

SCCONOARY FILTCH PACK

Typ

PRIMARY FllTtR PACK

Tvpe:0Siind

WELL SCREEN
Longlh; 5"

SIM SBK .-->.

Typa:

SUMP DETAILS

Ltngtta ti.jf\.

tin -fl IB.

TYPE OF BACKFILL .V!f&

ELEVATION OF MEASURING POINT

MEASURING POINT IS

13 TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

D AIR ROTARY E) AUGER

TYPE

D REVERSE

ROTARY D OTHER

CENTRALIZERSUSED

0 YES. AT / M-

1Z STAINLESS STEEL

D OTHER

DNO
MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE

CONSTRUCTION OF MONITORING WELLS.

SIGNATURE {MONITORING WELL CONTRACTOR)

&.. »-.. f; ''i'l- /W*. . i-'1
PERMIT NUMBER

SIGNATURE [DRILLING CONTRACTOR!

/;,....,-Ji/
PERMIT NUMBER

MO 7aO-l4!S 12-941 DISTRIBUTION: WHITE/DIVISION CANARY'MONITORING WELL CONTRACTOR PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

IZZ5I4
S T A T E WELL NUMBER

CHECKED BY

APPROVED BY

TRANSMITTALNO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

WELL NUMBER

P.2. - 2.0& •
SITE ADDRESS

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

SMALLEST '.

ELEVATION •/'/./ ~>3

AREA NO

Vr N.RNG ___ ^

/--? " Yt>

SKETCH THE LOCATION TO THE WE
FROM NEAREST TOWNS OR HIGHWAY

ICLUDING MILEAGE ON ALL ROADS TRAVELED

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT MONITORfNcTWELL INSTALLATION

CONTRACTOR'S NAME

NOTE: Hurt IMIuoion oil tool
n dKwnal. not vi ncriM I

Top d RIM*
Ebvauon:

y/v. .w

Ground .
Surtaca V/.'i $ 3 F..I liom Dualptlon ol
Etovuion: F SurfM Fomnlten

LOCKINGCAP -fy)/ N ICbdgon»

CAP VtHT - Y / N }Cl.d. ore)

DRILLING CONTRACTOR'S

NAME

information in
thlt column to
be •upplled In
tho Feet from
Surf«c« column

Deplh lo bollom
oJPiolecUve
Caihxi Soafc

D.(,lh it BIM
elAnnuUr St«b

D«pUi u B«« ol
EUntonlU bit

Dopttl U B.

DipUl U T>f
ol the Scrttn:

Oopthto
B»ttom«l
th> Scmtn;

Plug Back
Toul Domh

Original
T.I.I DMth

J.o

fS,7

fH.1

•I-I!.

TYPE OF INSTALLATION

0 ABOVE GROUND D FLUSH MOUNT

STATIC WATER LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC WAltH LEVEL

ANNULAR SEAL

TVPB: D Benlonte Slurv
0 Cemenl Shirv

Q Non Skinv Btrdoniu

PROTECTIVE CASING SEAL
Tvua: PH Condole

Q Comonl Shjitv

OuuiMir: J"

Tvw ol MutrnJ: JL."// &it fVC-

BOREHOLE
CMAMCTER:

BENTONITE SEAL

Tvpe:[TJ BeHonMSkmy
Q-Non Sluitv Benlonde

LmxHnolSaat Ft

SECONDARY FILTER PACK

Type: 0S.nd IO.tl.Ml)

QManulaauK)

Gttti Sue:

L«ngOi:

PRIMARY FILTER PACK

Typ« 0 Sand

Quanufactuiod

Qiain S

Lanolli:

WELL SCREEN
Length: tej

Slot Sue: O,tJ'O

Type: Ji

SUMP DETAILS

Uco, J Ft

DUnutin •* In.

TYPE OF BACKFILL J'lr. 'V

ELEVATION OF MEASURING POINT

MEASURING POINT IS

10 TOP OF RISER PIPE
D OTHER

DRILLING EQUIPMENT

0 AIR ROTARY

D REVERSE

ROTARY

JQ AUGER

TYPE

D OTHER

CENTRALIZERSUSEO

E YES. AT

0 STAINLESS STEEL

D OTHER

DNO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM

SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

& SB-7f

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN

ACCORDANCE WITH THE DEPARTMENT OF NAT-

URAL RESOURCES REQUIREMENTS FOR THE

CONSTRUCTION OF MONITORING WELLS.

SIGNATURE (MONITORING OR)

PERMIT NUMBER

SIGNATURE (DRILLING

PERMIT NUMBER

MO /HO- N 15 |2 9J) DISTRIBUTION: WHITE.'OiViSlON CANARY'MONlTOHirJfi WEl I CONTHACIOH PINK/OWNER



MISSOURI DEPARTMENT OF

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

JL22M1
S T A 1 E WbLL NUMBER

CHECKED BY

APPROVED BY

TRANSMITTAL NO

CROSS REFERENCE NO

DATE APPROVED

INFORMATION SUPPLIED BY OWNER

STE ADDRESS

WELL NUMBER

V.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

LOCATION OF WELL
SHOW LOCATION IN

SECTION PLAT

SMALLEST '

COUNTY ._

ELEVATION _

AREA NO _

LARGEST'

LONG

SKETCH THE LOCATION TO THE V
FROM NEAREST TOWNS OR rilGHWj

IADS TRAVELED

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

3&/I/4X. CONTRACTOR'S NAME

MONITO ELL INSTALLATION

N (CIldlOM)

thw column to
IM Bupplled In
th« F«et from
Surface column

DRILLING CONTRACTOR'S

NAME

Dtpth In B»M
of Annular S..t

D«|>Ul U BIM >l
B«n
D»ptk to B«u
of S«o»ad«fy
FUUrPack:

Depth U tip
of the Scrtott

O.lttl U
BttUaof
tho Scr«««:

Plug Back
Tolal Deplh

Original
r»UI Oaplli

/^^•^

/V77

TYPE OF INSTALLATION

(3f ABOVE GROUND D FLUSH MOUNT

STATIC WATEH LEVEL

FEET FROM MEASURING POINT

DATE OF STATIC W/MEB LEVEL

ANNULAM SZAl

TvpaiDBantonUSIuiv
Q Camant Sluiv
Q Non Slurv Banmnlta

BINTONITE SEAL

Iypa:QBinlonl»Skirry
Q Nan Sluiry Banlanoa

LongUi ol Sent

SECONDARY FILTER PACK
Type: QSanU (OpUon.1)

DMwulacluiad
Oiin SUff

Lonalh:

PRIMARY FILTER PACK

Type: Q Sand

WEILSCRCfN ,
/O

Typa:
SUMP DETAILS

DUnxtar. J In.

T>p«: t»tfC.

TYPE OF BACKFILL

ELEVATION OF MEASURING POINT

MEASURING POINT IS

121 TOP OF RISER PIPE

D OTHER

DRILLING EQUIPMENT

D AIR ROTARY D AUGER

TYPE _

D REVERSE

ROTARY Ell OTHER

CENTRALIZERSUSED

01 YES. AT 3

U STAINLESS STEEL

D OTHER

D NO

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM
SHOWING WELL CONSTRUCTION DETAILS

INCLUDING TYPE AND SIZE OF ALL CASING.

HOLE DIAMETERS. AND GROUT USED.

DATE WELL CONSTRUCTION WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL
HEREIN DESCRIBED WAS CONSTRUCTED IN
ACCORDANCE WITH THE DEPARTMENT OF NAT-
URAL RESOURCES REQUIREMENTS FOR THE
CONSTRUCTION OF MONITORING WELLS

SIGNATURE (MOWTORINGlfELL CONTRACTOR!

PERMIT NUMBER /

PERMIT NUMBER

DISTRIBUTION: WHI rE rnvi:;

* • —3 iJ*
DATE /

inn piNK/nwurn



MISSOURI DEPARTMEIv

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

REF.NO. 145095

STATE WELL NUMBER

APPROVED BY

TRANSMIT!AL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

SITE/FACILITY NAME

L-AlDLA'Xl LAUDFIU-
WELL NUMBER

SITE ADDRESS

ST. EoOfc
OWNER NAME

WASTE: SVST&MS,
TELEPHONE

314-
OWNER ADDRESS

1(338 »J. 5r Mo

VARIANCE D YES

ISSUED H NO

DATE ISSUED

VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

lltO* 3.WA or &AUK. Of LEXCHATfc

Pt»JP, of oLQ ST.
Bt>.

LOCATION OF WELL COUNTY
Sr L-QUI

MONITORING WELL INSTALLATION

CONTRACTOR'S NAME (2o., IMC.
PERMIT
NUMBER

DRILLING CONTRACTOR'S

NAME

PERMIT
NUMBER OOI2.SS WPM

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL

LS PIEZOMETER

D OTHER

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL

H LANDFILL D OTHER

D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

IS V.O.C. D METALS D PETROLEUM PRODUCT

D OTHER ONLY
PRO-

TECTIVE
CASING
DETAILS
(IF USED)

LENGTH

5'

DIAMETER OF
CASING

WEIGHT OR
SDR I

DIAMETER AND
DEPTH OF

JOINTS Q THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL Q THERMO PLASTIC

B STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

H YES D NO

CAP VENTED

(3 YES D NO
WEEP HOLE?

H YES D NO

CASINO
GROUT
DETAILS

MATERIAL

D CEMENT

IB CONCRETE

D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL

2.5

TYPE OF
SURFACE
COMPLE-

TION

H ABOVE

GROUND

D FLUSH

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZERUSED
ON RISER

IH NO

DYES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS

DIAMETER OF
RISER PIPE

IN.

WEIGHT OR
SOR«

DIAMETER OF
DRILL HOLE

JOINTS S THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL Q THERMO PLASTIC

n STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

O CEMENT SLURRY

D BENTONITE SLURRY

B NON SLURRY BENTONITE
MtD, CHIPS

D CEMENT/BENTONITE SLURRY
BAGS OF
CEMENT USED

TYPE:
% BENTONITE USED .
WATER USED/BAG -GAL

BENTONITE
SEAL

MATERIAL

BENTONITE

D SLURRY H CHIPS

D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

H UNSATURATED
ZONE

D SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

El SAND

S MANUFACTURED
NATURAL

/4./3S

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

13. M.3.A.
rweu

InfomuUon m UiH
column to b.
llipplM In IM FMt

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

5ECONOARY
FILTER
PACK

TYPE

E SAND
D MANUFACTURED
D NONE

GRAIN SIZE

100

LENGTH OF FILTER
PACK •

METHOD OF
INSTALLATION

0.7
Dtpth lo bonom of
ProUclhn Cuing

WELL
SCREEN

LENGTH OF SCREEN

10

DIAMETER

o.oio

WEIGHT OR
SDR I

MATERIAL

H PLASTIC
D STEEL
D FLUORQ POLYMER

0«pBi lo Dm of
Annum SMI:

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL
D FLUORO POLYMER
[~1 OTHER

Dtplh to DIM ol
B«ntonlt« S**t

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES H NO

MATERIAL USED LENGTH OF BACK FILLED
BORE HOLE Dvptn lo Top of

Primary Film PICK 7.o

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

S TOP OF RISER PIPE

D OTHER
ELEVATION OF MlIF MEASURIN

455. bU

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL, AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

Dvptn lo Top ol UM
Screen:

DRILLING EQUIPMENTLmiLLmu CVJUirMcra I .

D AIR ROTARY H AUGER TYPE 4/4- ll.S.A.
Otpin lo Bottom ol
«!• ScrMrt

D REVERSE
ROTARY

D OTHER .

Tow Dvplh:

DATE WELL DRILUNO

'

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

SIGNATURE PRIMARY CONTRACTOR/PERMIT I

^1 ••"'•• J"'/i;L :' M - • A -
TURE DRIL

.C> -' V

EjVPERMtT t

. / }\ (. /.UJ/tv v

DATE

I I -C

MO 780-I4t3 (7-931 DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLLA. MO 65402

ENCLOSE M5 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



=NT^^MISSOURI DEPARTMENT
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY
HEF. NO.

STATE WELL NUMBER

APPROVED BY

TRANSUITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

L/MDlA\M

WELL NUMBER

PZ.-500AO
SITE ADDRESS

5r. CHAEUIS - CD.
OWNER NAME

I.AIDLAW SVSTCM6, 241- 3
OWNER ADDRESS

1638 (0. f>r
VARIANCE D YES
ISSUED S NO VARIANCE NUMBER.

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

>I20' SOUTHWEST OF
fto<JP. or oup

ar. BUCK go.

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY

SURFACE ELEVATION -443. I

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME WesreeKi Co,

PERMIT
NUMBER WPM

DRILLING CONTRACTOR'S
NAME WESTE^M &».,

PERMIT
NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

TECTIVE
CASINO
DETAILS
(IF USED)

LENGTH

D MONITORING WELL
IS PIEZOMETER
D OTHER

MONITORING FOR: (CHECK ALL THAT APPLY)

V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

6*8

MATERIAL Q THERMO PLASTIC

El STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

H YES D NO

CAP VENTED

H YES D NO

WEEP HOLE?

H YES D NO

CASINO
GROUT
DETAILS

MATERIAL

D CEMENT ••-.-•
H CONCRETE
D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL:"

3.0

TYPE OF
SURFACE
COMPLE

TION

H ABOVE
" : ' : '" GROUND

D FLUSH
MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED El NO
ON RISER r-j

YES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS 36-7

DIAMETER OF
RISER PIPE

WEIGHT OR
SORf

SCH 80

DIAMETER OF
DRILL HOLE

&'/*

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL g] TH£RMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY

^1 BENTONITE SLURRY

D NON SLURRY BENTONITE

TYPE:

D CEMENT/BENTON1TE SLURRY
BAGS OF
CEMENT USED
» BENTONITE USED -
WATER USED/BAG

BENTONIT!
SEAL

MATERIAL

BENTONITE
H SLURRY D CHIPS
D GRANULAR D PELLETS

LENGTH OF
SEAL

5.1

BENTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

E SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

El SAND
D MANUFACTURED
D NATURAL l<o-35

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

T.I M.I.A. Pouft

InlonMUon In IhU
column to b«
•upplM m Uw FMI
from Surface
column

FEET
FROM

SURFACE
FORMATION

DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

IS SAND

R MANUFACTURED
NONE

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

too 1.5 PouC

Dtpth lo bottom of
ProtKlrtt Cnlng

O-Sa

3.0

WELL
SCREEN

LENGTH OF SCREEN

5 10

WEIGHT OH
SDH«

SCUBo

MATERIAL

SI PLASTIC
D STEEL
D FLUORO POLYMER

Dvpth to B«M of
Annulcr Sell:

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL
O PVC O STEEL
D FLUORO POLYMER
D OTHEH

Otplh 10 Bn< ol
Bontonlto 8««l: 33.1

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES 51 NO

MATERIAL USED LENGTH OF BACK FILLED
BOREHOLE D«plh to Top of

Primary FIKtr Pack .35.1

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

TOP OF RISER PIPE

D OTHER
ELEVATION OF MEASURING POINT

443.12.

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

D.plh to Top ol Uw
37. Z

DRILLING EQUIPMENT

D AIR ROTARY (Z AUGER TYPE 4'/4 M.S.A.

D«p!h lo Boltomof ....
42. 2.

D REVERSE
ROTARY

D OTHER.
Total Ooplh: 42,. 2.

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIGNATURE PRIMARY CONTRACTOR/PERMIT I SIGNATURE DRIL

.TWuru*. j / /• /• /-
MO 780-1415(7-95) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PJNK/OWNER

MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P O. BOX 250. HOLLA MO 65402
ENCLOSE »35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



MISSOURI DEPARTMENT
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY
HEF NO. 145097
STATE WELL NUMBER

APPROVED BY

~Of̂ ^^KfO

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

Bgit>5£ft>J
WELL NUMBER

P2.-300SS
SITE ADDRESS

c,r. C'HAP.LES
STATE

Mo

OWNER NAME

OWNER ADDRESS

677
VARIANCE D YES
ISSUED Q NO

DATE ISSUED

VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

I Ho aouTMVUEST oF BANK of L£ACHAT£
Po^D, SOUTH OF OLD

CjHAg.L£J>

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY OT. IOUI.5

SURFACE ELEVATION -44Q.4-

,_E_pRW

LAT.

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME .| IMC.

PERMIT
NUMBER OOI2S& WPM

DRILLING CONTRACTOR'S
NAME

PERMIT
NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

PRO-
TECTIV6
CASINO
DETAILS
(IF USED)

D MONITORING WELL
QQ PIEZOMETER
D OTHER
LENGTH DIAMETER OF

CASINO

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL
KJ LANDFILL D OTHER
D L.U.S.T.

WEIGHT OH
SDR I

o,\e&"

DIAMETEfl AND
DEPTH OF

JOINTS

MONITORING FOR: (CHECK ALL THAT APPLY)

H V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

D THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL Q THERMO PLASTIC

El STEEL D FLUORO POLYMER

TYPE-

LOCKINO CAP?

H YES D NO

CAP VENT ED

Cffl YES D NO
WEEP HOLE7

13 YES D NO

CASINO
GROUT
DETAILS

MATERIAL

D CEMENT

L9 CONCRETE
D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL '

3.0

TYPE OF
SURFACE
COMPLE-

TION

\S ABOVE
GROUND

D FLUSH
MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZERUSEO
ON RISER

I YES LOCATED AT lo", so\ 9o'
MATERIAL

H STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS

DIAMETER OF
RISER PIPE

WEIGHT OR
SDRI

80

DIAMETER OF
DRILL HOLE

JOINTS g) THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL g THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY D CEMENT/BENTONITE SLURRY

H BENTONITE SLURRY BAGS OF

D NON SLURRY BENTONITE "JSliSZT

TYPE -- WAT GAL.WATER USED/BAG

BENTONITE
SEAL

MATERIAL

BENTONITE
K! SLURRY D CHIPS-,
D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

D UNSATUHATED
ZONE

18 SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

El SAND

D MANUFACTURED

D NATURAL

GRAIN SIZE LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

13

tnlonrullon to t
column to b«
luppllxl In U» FMI
Iram Suttoei
column

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

(3 SAND

D MANUFACTURED

D NONE '

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

0-35.5 Silt-

loo 1.0
D«pth lo bonom ol
ProlKlKrt Cuing
SMt: 3.0

LENGTH OF SCREEN

WELL
SCREEN

10
10

tun

WEIGHT OH
SDH>

MATERIAL

3 PLASTIC
H STEEL
II FLUORO POLYMER

35. S-M.5
0«plh lo But ol
Annular S««c

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL

D FLUORO POLYMER

Q OTHER

Otptn lo Bu. ot

BUS

BACK
FILL

WAS THE WELL BACK
FILLED?

E YES D NO

MATERIAL USED LENGTH OF BACK FILLED

BORE HOLE Dtpm la Top ol
PrlnuiT Flltot PKfc fll.if

STATIC WATEH LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATEH LEVEL IS

E TOP OF RISER PIPE
D OTHER
ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

0«plh to Toe rt ttn

a 3.7

DRILLING EQUIPMENT

IS AIR ROTARY H AUGER TYPE

D REVERSE D OTHER
ROTARY

4'/4 . A.
0«ptti lo Bottom ol

. S
DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIGNATURE PRIMARY CONTRACTOR/PERMIT . TURE DRILLEIVPERMIT t DATE

n-
MO 730-1413 (7-9S| DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PIN|(/0WNER

I MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P O BOX ZSO. HOLLA. MO 65402
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



M^^^
MISSOURI DEPARTMENT!
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY
REF NO. 145098
STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

Ph2 Ptl3

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

6giP6£ToM
WELL NUMBER

PZ-3o|55
SITE ADDRESS

ST.

ZIP CODE

£, 304-4-
OWNER NAME

LAIPUW JA//V5T£
OWNER ADDRESS

VARIANCE D YES
ISSUED ffl NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

5U' SOUTH OF SOUTH 6MTI3AUCg TO

LAxMDFH.1., OF rt-P ST.
K.P.

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY 5T L-

SURFACE ELEVATION Sl3. I

LARGEST '/.

%

SEC.. N.RNG: . -<_E_pRW

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME We.STe.gM £t>, l

PERMIT
NUMBER VMPM

DRILLING CONTRACTOR'S
NAME L/VJME \AleST£P+J Co.-.

PERMIT
NUMBER \MPM

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL
IB PIEZOMETER
D OTHER

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL
L3 LANDFILL D OTHER
D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

ffl V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

PRO-
TECTIVE
CASINO
DETAILS
(IF USED)

DIAMETER OF
CASINO

e*e> ,„.
WEIGHT OR
SDR I .

o. iet>"

DIAMETER AND
DEPTH OF

JOINTS [J THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL Q THERMO PLASTIC

H STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

E YES D NO

CAP VENTED

B) YES D NO

WEEP HOLE?

H YES D NO

CASINO
GROUT
DETAILS

MATERIAL

D CEMENT ..

IE CONCRETE

D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL •-'•'

3.o

TYPE OF
SURFACE
COMPLE

TON

IS ABOVE
• GROUND"

D FLUSH
MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED
ON RISER

I YES LOCATED AT 3o',1P. HO. ISO
MATERIAL

El STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS

DIAMETER OF
RISER PIPE

WEIGHT OR
SDRK

DIAMETER OF
DRILL HOLE

JOINTS BJ THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL 0 THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY

SI BENTONITE SLURRY

D NON SLURRY BENTONITE

TYPE:

D CEMENT/BENTONITE SLURRY

CEMENT USED

% BENTONITE USED -
WATER USED/BAG

BENTONITE
SEAL

MATERIAL

BENTONITE
H SLURRY D CHIPS^-..
D GRANULAR D PELLETS

LENGTH OF
SEAL

fc.S

BENTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

51 SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

S SAND
D MANUFACTURED
D NATURAL

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

Information In Into
column too*
uipolM In tin Fttt

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

S SAND

R MANUFACTURED
NONE

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

It.-35 1.5
Dvpth to bottom of
ProlKtln Cnlng

o-io

3.0

WELL
SCREEN

LENGTH OF SCREEN

10

DIAMETER

2 10

WEIGHT OR
SDR>

6CM80

MATERIAL

B PLASTIC .
D STEEL
D FLUORO POLYMER

Dtplh to B«n of
Annulv Mil: 140-0

10- 26.3 S
23.5- ftfl.S

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL
D FLUORO POLYMER
D OTHER

0»pln to Bm ol
Bxilonlto S«t IAL.S

(.2- ^o,5

70.5- itl.

BACK
FILL

WAS THE WELL BACK
FILLED?

B YES D NO

MATERIAL USED

It,-35

LENGTH OF BACK FILLED
BORE HOLE D»plh to Top ol

Prtmary FHItf Pack:

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

0 TOP OF RISER PIPE
D OTHER
ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

0«plh lo Top of DM
\S\-o

DRILLING EQUIPMENT

W AIR ROTARY ffl AUGER TYPE 4.2S (J.5.A.

Dtplli to Bottom ol
llwScfMn: 16.1.0

D REVERSE
ROTARY

D OTHER.

I fel. 3'

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

IMARY CONTRACTOR/PERMIT » DATE

II-
SIGNATURE DRILLER/PERM

37a V
MO 790-1419 (r-93) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR//INK/OWNER

'MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P 0. BOX 250. ROXLA. MO 65402
ENCLOSE t35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



VT^^
MISSOURI DEPARTMENT<
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

*"*• 145099

STATE WELL NUMBER

CHECKED BY

APPROVED BY

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

LAKJDFIU.
WELL NUMBER

PZ- 302AS
SITE ADDRESS

{2o.
OWNER NAME

LAIPLAW M/ASTE SYSTEMS, IMC.
TELEPHONE

314- 2Xrl- 37,0
OWNER ADDRESS

VARIANCE D YES
ISSUED LS NO

DATE ISSUED

VARIANCE NUMBER.

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

2p H-'SlD£. Ftmct, Lltje. , 1Oo' MoeTMmleST Of SOUTH
CTF OLD ST BoCX- BP.

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY j' -
SURFACE ELEVATION 44T..2.

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME VJE.STEEM Co., IMC.

PERMIT
NUMBER

DRILLING CONTRACTOR'S
NAME Vvle.sTg.pKi

PERMIT
NUMBER OOI2SB

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL
H PIEZOMETER
D OTHER

TYPE OF
POTEN.

TIAL SITE

D HAZARDOUS MATERIAL
IS LANDFILL D OTHER
D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

G3 V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

PRO-
TECTIVE
CASINO
DETAILS
(IF USED)

DIAMETER OF
CASINO

WEIGHT OR
SDR I

DIAMETER AND
DEPTH OF

D MECHANICAL D WELDED

D OTHER

THERMO PLASTICMATERIAL

IS STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

IS YES D NO

CAP VENTED

S YES D NO
WEEP HOLE?

S YES D NO

CASINO
QROUT
DETAILS

MATERIAL

D CEMENT .
ffl CONCRETE
D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASING GROUT SEAL '•••••!'•"

3.0

TYPE OF
SURFACE
COUPLE

TION

IS ABOVE

""'•'' GROUND '
D FLUSH

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTHALIZER USED IS NO
ON RISER r—1

YES LOCATED AT

MATERIAL

D STAINLESS STEEL Q OTHER

RISER
PIPE

DETAILS
14.2.

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR*

SL'MSO

DIAMETER OF
DRILL HOLE

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL g) THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY

H BENTONITE SLURRY

D NON SLURRY BENTONITE

TYPE:

D CEMENT/BENTONITE SLURRY
BAGS OF
CEMENT USED
% BENTONITE USED.
WATER USED/BAG -GAL

BENTONITE
SEAL

MATERIAL

BENTONITE
H SLURRY D CHIPS ...
D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

S SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

B SAND
D MANUFACTURED
D NATURAL lfc-35

LENGTH OF FILTER
PACK

12.4- FT

METHOD OF
INSTALLATION

U.S.A.

Inlotnullon In Uil>
column to b*
iuppll»d In lh« FM|
from Surface
column

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

(3 SAND
D MANUFACTURED
D NONE

GRAIN SIZE

loo

LENGTH OF FILTER
PACK

0.<=\

METHOD OF
INSTALLATION

H.S.A.
D«plh lo bollom ol
Protictln Cnlng
Sufc 3,0

WELL
SCREEN

LENGTH OF SCREEN

10

DIAMETER

10

WEIGHT OH
SDR I

SOI Bo

MATERIAL

IB PLASTIC
D STEEL
D FLUORO POLYMER

D.plh lo BlM ol
Annular SMfc

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL
D FLUORO POLYMER
D OTHER

0«plh lo BtM ol
Btntonlu 999t 7,0

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES H NO

MATERIAL USED LENGTH OF BACK FILLED
BORE HOLE Depth to Top of

Primary nitw Pack:

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

0 TOP OF RISER PIPE
D OTHER
ELEVATION OF MEASURING POINT

4SI-43-

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS, AND GROUT USED.

Otplfl to Top ol trw
Scrmn: 12.2>

15-22.3

DRILLING EQUIPMENT

D AIR ROTARY B AUGER TYPE 4 A M-

Oapln lo Bottom of
th> 22.3

D REVERSE
ROTARY

D OTHER.
22.3

DATE WELL DRILLING WAS COMPLETED
q-zs-qs

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

DATE

\\-\S-1S ZTURE DRILLER/PERMIT <

^tJPflleJLfet

DATE

II-IS-1S

MO78O-UI5(7-95) /-/ DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTHACTOR|">INK/OWNER
.' / MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P.O. BOX 250. ROILA. MO 65402

ENCLOSE W5 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



IT^T^^MISSOURI DEPARTMENT (

NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

REF. NO.

STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME WELL NUMBER

BeiD<s.eT^M SAJJITAOV LAM PPM.. PZ
SITE ADDRESS

Sr. £P.
OWNER NAME

LAIDLAV S/S7E.M3, IMC.

TELEPHONE

314- S4I- 3710
OWNER ADDRESS

K). ST
VARIANCE D YES
ISSUED H NO

DATE ISSUED

VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

is' iM&iDS. riMeE. uhJfc. ^3o
arp u\.o ST.

coe.it.

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY.

SURFACE ELEVATION .

ST.

LARGEST V.

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME \Ale.sT£CU C**, IMC.

PERMIT
NUMBER

DRILLING CONTRACTOR'S
NAME

PERMIT
NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL
13 PIEZOMETER
D OTHER

TYPE OF
POTIN.

TIAL SITE

D HAZARDOUS MATERIAL
H LANDFILL D OTHER
D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

B V.O.C. D METALS D PETROLEUM PRODUCT
LI OTHER ONLY

PRO-
TECTIVE
CASINO
DETAILS
(IF USED)

LENGTH

r*.

DIAMETER OF
CASING

s < a. IN

WEIGHT OR
SDR I

o.iee"

DIAMETER AND
DEPTH OF

JOINTS fj THREADED

D MECHANICAL D WELDED

D OTHER

THERMO PLASTICMATERIAL

El STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

IS YES D NO

CAP VENTED

E) YES D NO
WEEP HOLE?

H YES D NO

CASINO
GROUT
DETAILS

MATERIAL

D CEMENT

El CONCRETE

D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL •'.'

3.0

TYPE OF
SURFACE
COMPLE.

TION

HABOVE
'•'•'•'•" GROUND '**--:'

D FLUSH
MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED
ON RISER

I YES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS

DIAMETER OF
RISER PIPE

WEIGHT OH
SDR I

DIAMETER OF
DRILL HOLE

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL g) THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY D CEMENT/BENTONITE SLURRY

H BENTONITE SLURRY BAGS OF

D NON SLURRY BENTONITE CEMENT USED

TYPE:-
% BENTONITE USED .
WATER USED/BAG .GAL.

BENTONITE
SEAL

MATERIAL

BENTONITE
H SLURRY D CHIPS
D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

E SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

SI SAND
D MANUFACTURED
D NATURAL

GRAIN SIZE LENGTH OF FILTER
PACK

15.1

METHOD OF
INSTALLATION

MSA Poug.

Inlenrullon In thl»
column to bt
•uppllxl In Itw FMt
from Surfac*
column

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

(3 SAND
D MANUFACTURED
D NONE

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

I DO PouE.
Otptli to bottom of
ProtKtN* Casing

LENGTH OF SCREEN

WELL
SCREEN

10 10

WEIGHT OR
SDH I

MATERIAL

PLASTIC
_ STEEL '
D FLUQRO POLYMER

lS-42>
D«plh lo BIM ol
Annum S«ah

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL
D FLUOHO POLYMER

O_OTHER

D«pUi lo B»4 o<
Btntonltt SMC 21,0

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES B NO

MATERIAL USED LENGTH OF BACK FILLED
BORE HOLE Dtpth to Top ol

Primary FBtar Pick: 27.1

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

H TOP OF RISER PIPE
fl OTHER
ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

DtpthloTopofttw
Scrttn: 35.Q

DRILLING EQUIPMENT

D AIR ROTARY H AUGER TYPE 4'/4 H.S.A.

Dtrxh lo Bottom ol
Ih.Scrt«n:

D REVERSE
ROTARY

D OTHER .
43.0

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIGNATURE PRIMAW CONTRACTOR/PERMIT • SIGNATURE DRILLER/PERM! DATE

11- 15-IS
MO 780-1415 (7-95) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR ^INK/OWNER

//AIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLCA. MO 6S403
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



IT^F^MISSOURI DEPARTMENT!
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

<EF-"° 145101

STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

i_AlD<.AlM
WELL NUMBER

PZ-
SITE ADDRESS

POCK- Co
ZIP CODE

t.io-44
OWNER NAME

L-AIDLAvW IA/A»T«

TELEPHONE

314- Z4I-
OWNER ADDRESS

VARIANCE D YES
ISSUED 0 NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

AT CENC£_ Llklt;., 3loO

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY.

SURFACE ELEVATION . A So. Q

SMALLEST % LARGEST '/.

SEC. NRNfi

LAT. 3a . -4s . as -
LFJ1HW

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME WJg.ST£g»J.

PERMIT
NUMBER

DRILLING CONTRACTOR'S
NAME

PERMIT
NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL
S PIEZOMETER
D OTHER

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL
ffl LANDFILL D OTHER
D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

129 V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

PRO-
TECTIVE
CASINO
DETAILS
(IF USED) 5.0

DIAMETER OF
CASING

WEIGHT OR
SORI

0.183"

DIAMETER AND
DEPTH OF

JOINTS [J THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL fj THERMO PLASTIC

HI STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

S YES D NO

CAP VENTED

IS YES D NO

WEEP HOLE?

B YES D NO

CASINO
GROUT

DETAILS

MATERIAL

D CEMENT

H CONCRETE

D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO OROUT SEAL :'

•>.<=>

TYPE OF
SURFACE
COMPLE-

TION

13 ABOVE
" GROUND

D FLUSH
MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZES USED H NO
ON RISER r-1

YES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS 18.1

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR I

DIAMETER OF
DRILL HOLE

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL g] THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY D CEMENT/BENTONITE SLURRY

E BENTONITE SLURRY BAGS OF

D NON SLURRY BENTONITE CEMENT USED

TYPE
* BENTONITE USED -
WATER USED/BAG .GAL

BENTONrre
SEAL

MATERIAL

BENTONITE
H SLURRY D CHIPS-
D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

H SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

El SAND

H MANUFACTURED
NATURAL

GRAIN SIZE LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

M.S.A. POL>£

Inlormalkxi In IhH
column lo b«
•upplM In Ite FM!
from Surfac*
column

Fin
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

H SAND
D MANUFACTURED
D NONE

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

(.I.S.A.

D.plh lo bottom ol
Prol»clht» Cuing

3.0

WELL
SCREEN

LENGTH OF SCREEN

lo lo

WEIGHT OR
SORI

MATERIAL

ffl PLASTIC . .

B STEEL
FLUORO POLYMER

Dipth lo BIM ol
Annular S«tl; 8.0

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

B PVC
FLUORO POLYMER

D OTHER

D STEEL
O«plh to B*M of
Bmtonllt SMC

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES B NO

MATERIAL USED LENGTH OF BACK FILLED
BORE HOLE D«plh lo Top ol

Primary FBUff Pldc I2.b

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING PO'NT FOR STATIC WATER LEVEL IS

0 TOP OF RISER PIPE
O OTHER
ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

D.plh to Top ol DM
&cr*tn:

DRILLING EQUIPMENT

D AIR ROTARY E AUGER TYPE
U.S.A.

Drptti lo Bottom ol

D REVERSE
ROTARY

D OTHER -

Total Dtplh:

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIGrJ/yfURE PRIMtOW CONTRACTOR/PERMIT I

*>')./iL/iAi-v
SIGNATURE DRILLER/PERMIT

U A -7/U

DATE

ll-lS-^S

MO 780-1415 (7-9S) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLlJC MO 6W02

ENCLOSE J3S PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



NT^^
MISSOURI DEPARTMENT!

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

. . iCE USE ONLY

145102
STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

SITE/FACILITY NAME

Bc.iP&e.To»j
WELL NUMBER

PZ-S04AS

SITE ADDRESS

ST. CiUNCt.es \£ fit
STATE

M.

OWNER NAME TELEPHONE

314- 2-4 I- 3710
OWNER ADDRESS

.out a M,.

VARIANCE D YES

ISSUED B NO

DATE ISSUED

VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

AT we.ar rexce. UME., 14<J NJOCTH OF

LOCATION OF WELL

SHOW LOCATION IN
SECTION PLAT

COUNTY.

SURFACE ELEVATION .

C-T.

MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

PERMIT

NUMBER

DRILLING CONTRACTOR'S

NAME Co..
PERMIT

NUMBER \AJPK

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

PRO-
TECTIVE
CASING
DETAILS
(IF USED)

D MONITORING WELL

H PIEZOMETER

CD OTHER

DIAMETER OF
CASINO

TYPE OF
POTEN-

TIAL SITE,

D HAZARDOUS MATERIAL

0 LANDFILL D OTHER

D L.U.S.T.
WEIQHT OR
SDR I

0,183."

DIAMETER AND
DEPTH OF
DRILLHOLE
874. I"

MONITORING FOR: (CHECK ALL THAT APPLY)

B V.O.C. D METALS D PETROLEUM PRODUCT

D OTHER ONLY

D THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL Q THERMO PLASTIC

13 STEEL D FLUORO POLYMER

TYPE

LOCKINQ CAP?

B YES D NO

CAP VENTED

LI YES D NO

WEEP HOLE?

H YES D NO

CASING
OROUT

DETAILS

MATERIAL

D CEMENT .,

SI CONCRETE

[D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL .-y

3.0

TYPE OF
SURFACE
COMPLE.

TION

(E ABOVE

GROUND

D FLUSH

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED
ON RISER

H NO

DYES

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS FT.

DIAMETER OF
RISER PIPE

IN.

WEIGHT OR
SDR.

SCH 30

DIAMETER OF
DRILL HOLE

fcJ'M

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL 0 THERMO PLASTIC

D STEEL D FLUOHO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY

3 BENTONITE SLURRY

D NON SLURRY BENTONITE

TYPE:

D CEMENT/BENTONITE SLURRY

BAGS OF

CEMENT USED

* BENTONITE USED .

WATER USED/BAG .GAL.

BENTONITE
SEAL

MATERIAL

BENTONITE

9 SLURRY E CHIPS

D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

H UNSATURATED
ZONE

D SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

K] SAND

H MANUFACTURED

NATURAL

LENGTH OF FILTER
PACK

'5,2

METHOD OF
INSTALLATION

U.S.A.

InloniuUon In this
column le b*
mpplKd In Itw PMI
Irom Surtac*
column

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

SAND

MANUFACTURED

NONE

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

loo
Depth lo bottom of
Protective Cuing

LENGTH OF SCREEN

WELL
SCREEN

10

DIAMETER

2. lo

WEIGHT OR
SDHt

MATERIAL

H PLASTIC

D STEEL

D FLUORO POLYMER

Dvplh lo Bat* ol
Annulv S»h 11.5

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL

D FLUORO POLYMER

n OTHER

Dtplh lo Bra ol
Benlonlte Si«t

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES K] NO

MATERIAL USED LENGTH OF BACK FILLED

BORE HOLE Oeptn to Top ol
Prlmiry Fillet Pick 12.6

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

\H TOP OF RISER PIPE

D OTHER

ELEVATION OF MEASURING POINT

453.11

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASINO. HOLE DIAMETERS. AND GROUT USED.

Depth to Top ol the

\S>.Q

DRILLING EQUIPMENT

D AIR ROTARY 0 AUGER TYPE -4'A4 M.3.A.

Depth to Bottom of
the Seieen: 2&.Q

D REVERSE

ROTARY
D OTHER.

Toul Depth:

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

SIGNATURE PRIMARY CONTRACTOR/PERMIT I
>. • ^/\. ]. . •

11-15-
TURE DRILUR/PERMIT I DATE

ll-IS-^S"

MO780-U!3(?-9S) ,./ DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR

•
NX/OWNER

MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROOtX. MO SM02
ENCLOSE J35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN BO DAYS AFTER WELL COMPLETION



MISSOURI DEPARTMEl

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

HEF. NO. 145103
STATE WELL NUMBER

CHECKED BY

APPROVED BY

TRANSUITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

SITE/FACILITY NAME

SAMITAR^
WELL NUMBER

PZ- 304 AI
SITE ADDRESS

OWNER NAME

WASH'S. I- 3 "710

OWNER ADDRESS

Mo

VARIANCE D YES

ISSUED 3 NO

DATE ISSUED

VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

f\r WC6T F"£KJCg UMg.

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY.

SURFACE ELEVATION.

MONITORING WELL INSTALLATION

CONTRACTOR'S NAME

PERMIT

NUMBER

DRILLING CONTRACTOR'S

NAME L.ASMC. Co-, IMC.
PERMIT

NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL

(2 PIEZOMETER

D OTHER

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL

SJ LANDFILL D OTHER

D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

IS V.O.C. D METALS D PETROLEUM PRODUCT

D OTHER ONLY
PRO-

TECTIVE
CASING
DETAILS
(IF USED)

LENGTH

5

DIAMETER OF
CASING

WEIGHT OR
SOR1

o.

DIAMETER AND
DEPTH OF

SO

JOINTS THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL Q THERMO PLASTIC

H STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

H YES D NO

CAP VENTED

12 YES D NO
WEEP HOLE?

L3 YES D NO

CASINO
QROUT

DETAILS

MATERIAL

D CEMENT ,

L3 CONCRETE

D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL ,;.

3,0

TYPE OF
SURFACE
COMPLE-

TION

111 ABOVE

GROUND

D FLUSH "

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED
ON RISER

El NO
DYES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS
-42.4

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR"

DIAMETER OF
DRILL HOLE

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL [x] THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY D CEMENT/BENTONITE SLURRY

E BENTONITE SLURRY BAGS OF

D NON SLURRY BENTONITE CEMENT USED

TYPE:
* BENTONITE USED .
WATER USED/BAG .GAL.

BINTONITE
SEAL

MATERIAL

BENTONITE

B SLURRY D CHIPS

D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

IS SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

El SANO
D MANUFACTURED
D NATURAL

GRAIN SIZE LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

13.S

InlormaUon In UlU
column lo b«
•upplM In Uw FM<
fromSurfac*

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

I*] SAND
D MANUFACTURED
D NONE

100

LENGTH OF FILTER
PACK

O.lf ,

METHOD OF
INSTALLATION

U.i.A. PouE.

D«p(h lo bottom ol

5.0
LENGTH OF SCREEN

WELL
SCREEN

\O

SLOT SIZE

IO

WEIGHT OR
SORt

MATERIAL

H PLASTIC

LJ STEEL'" - • ' • • • ' '
D FLUORO POLYMER

O«p«i to >»• of'
Annultr Suh 32.0

is-ia iiî
Ift-Jtt Sand <rive.)

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

PVC D STEEL
FLUORO POLYMER
OTHER

D«plh lo But ol
BmlonlU Stat

28- SO

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES E NO

MATERIAL USED LENGTH OF BACK FILLED
BOREHOLE D«plh lo Top ol

Priiwr FUUr P«ct

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

S TOP OF RISER PIPE

D OTHER

ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

DtpthloTopofttM
Scram:

DRILLING EQUIPMENT

D AIR ROTARY H AUGER TYPE H.3.A.
Dtpth lo Bottom ol
UxScmn: 3O-O

D REVERSE
ROTARY

D OTHER.

ToUl OtpDl: 5UO

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

SIGNATURE PRIMAR SIGNATURE GRILLES/PERMIT if

•S JBll ] . ',/^nu»A *&•} lu\jtoJ^A~^ 1-IS-fS
MO 790-1415 (7-95) .// DISTRIBUTION: WHITE/DIVISION CANARY/MJNITORINQ WELL CONTRACTOR PINX/bWNER

MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLLA. fiO BM02
ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION

S o»oatD»»^i



OFFICE USE ONLY

MISSOURIDEPARTME

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

SITE/FACILITY NAME

BeiP6£To*J uUDFILL.
WELL NUMBER

P 2.- 2.03*1
SITE ADDRESS

sr. E.D.
OWNER NAME

U*/x\sTe 3M- -£A\- 31>0
OWNER ADDRESS

LoUl-3

VARIANCE D YES

ISSUED H NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

^Kiujni or

J i I jo' \Algyr or

LOCATION OF WELL

SHOW LOCATION IN
SECTION PLAT

COUNTY

SURFACE ELEVATION -4 57- to

. «K

MONITORING WELL INSTALLATION

CONTRACTOR'S NAME ^C.STE.CAJ CIo., IAJC.
PERMIT

NUMBER

DRILLING CONTRACTOR'S

NAME

PERMIT

NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

PRO-
TECTIVE
CASING
DETAILS
(IF USED)

D MONITORING WELL

B PIEZOMETER

D OTHER

DIAMETER OF
CASING

SXft IN.

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL

B LANDFILL D OTHER

D L.U.S.T.

WEIGHT OR
SORi

DIAMETER AND
DEPTH Of
DfllL

JOINTS

MONITORING FOR: (CHECK ALL THAT APPLY)

V.O.C. D METALS D PETROLEUM PRODUCT

D OTHER ONLY

D THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL fj THERMQ PLASTIC

H STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

El YES D NO

CAP VENTED

E YES D NO

WEEP HOLE?

H YES D NO

CASINO
OROUT
DETAILS

MATERIAL

D CEMENT

H CONCRETE

D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL ••-..'.•

3.0

TYPE OF
SURFACE
COMPLE-

TION

S ABOVE

• • - • • • GROUND;?!.,

D FLUSH •'" '"''•"

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZERUSED B NO
ON RISER r-i

YES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS
56.1

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR I

SCM80

DIAMETER OF
DRILL HOLE

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL H THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY D CEMENT/BENTONITE SLURRY

13 BENTONITE SLURRY BAGS OF

D NON SLURRY BENTONITE CEMENT USED

TYPE:
% BENTONITE USED-
WATER USED/BAG -GAL.

BENTONITE
SEAL

MATERIAL

BENTONITE

B SLURRY D CHIPS "~

O GRANULAR D PELLETS

LENGTH OF
SEAL

BEMTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

H SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

S SAND

D MANUFACTURED

D NATURA1

GRAIN SIZE

It*-35

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

Inlomullon In (Mi
cotumn la b«
i upplkd In Iht FMI
from Surtoc*
cjlurnn

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

El SAND

B MANUFACTURED

NONE

GRAIN SIZE

I DO

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

D.pth lo bottom of
ProlKUM Cuing
Sirt 3-0

o-Z.

Z- \O SIM'/

WELL
SCREEN

LENGTH OF SCREEN

IO FT.

DIAMETER

2

SLOT SIZE

10

WEIGHT OR
SDR<

5CH8u

MATERIAL

B PLASTIC

LJ STEEL

D FLUORO POLYMER

Diptn lo But ol
Annul.r Sut

IO-IQ,
IE- 29

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL

D FLUORO POLYMER

D OTHER '

25- -•*

D«pUi lo B«M ol
B«nlonlt» Suh •49.Z

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES H NO

MATERIAL USED LENGTH OF BACK FILLED

BOREHOLE Depth lo Top ol
Prlmity Fm«r PKfc 4 ,̂1

STATIC WATER LEVEL FEET FROM
MEASURING POINT1

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

El TOP OF RISER PIPE

D OTHER ^___^^_

ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

D«pUi to Top ol DM
8cr*«n: 54.0

DRILLING EQUIPMENT

D AIR ROTARY fD AUGER TYPE 4'M

D«pth la Bottom ol
IMSenwv.

D REVERSE

ROTARY

D OTHER.

ToUi Dipth:

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

IATURE ORILLER/PERMITII

UjjW-\ M.
TOR PINV/OV
0. ROLlX MO 6

MO7SO-UISI7-9S) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/OWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLL*. MO 6540J

ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



MISSOURIDEPARTME
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

REF.NO. 145105

STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

LAIDLAVJ Bci&6e.7w S^UITACV
WELL NUMBER

SITE ADDRESS

ST. Mo
OWNER NAME

LAIPL/HM WASTE: 6ysTg.M5,
TELEPHONE

314-241- 3710
OWNER ADDRESS

>T. i-OOIS

VARIANCE D YES
ISSUED LS NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

2co ^OCTMCAST or SOUTH ne^cg />UP 3a>'
AT"

sr

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY.

SURFACE ELEVATION .

SMALLEST % LARGEST V.

_V.

SEC..

LAT. 3£ . 45

_ TWN " '

53 • LONG..

N.RNG..

S2.

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME IA/£ST£gM

PERMIT
NUMBER WPM

DRILLING CONTRACTOR'S
NAME

PERMIT
NUMBER VV/PM

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL,
H PIEZOMETER
D OTHER

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL
H LANDFILL D OTHER
D L.U.S.T. '

MONITORING FOR: (CHECK ALL THAT APPLY)

H V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

PRO-
TECTIVE
CASINO
DETAILS
(IF USED)

LENGTH

5

DIAMETER OF
CASING

6xS

WEIGHT OR
SDB1

O.I Be"

DIAMETER AND
DEPTH OF

JOINTS [J THREADED.

D MECHANICAL D WELDED

D OTHER

THERMO PLASTICMATERIAL

0 STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

H YES D NO

CAP VENTED

B YES D NO

WEEP HOLE?

(3 YES D NO

CASING
GROUT
DETAILS

MATERIAL

D CEMENT

H CONCRETE
D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASING GROUT SEAL .....

TYPE OF
SURFACE
COUPLE.

TION

S ABOVE

GROUND
O FLUSH

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED IcJ NO
ON RISER r—1

YES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS 22.1

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR*

DIAMETER OF
DRILL HOLE

e/4.
JOINTS B THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL g) THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY D CEMENT/BENTONITE SLURRY

El BENTONITE SLURRY BAGS OF

D NON SLURRY BENTONITE CEMENT USED

TYPE:.
* BENTONITE USED .
WATER USEOmAQ _ .GAL.

BENTONITE
SEAL

MATERIAL

BENTONITE
D SLURRY H CHIPS
D GRANULAR D PELLETS

LENGTH OF
SEAL

BENTONITE SEAL
INSTALLED IN

B UNSATURATED
ZONE

D SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

El SAND
D MANUFACTURED
D NATURAL

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

U.S.A. pot>e

InlonnaHon In this
column lo b*
lupplltd In Iht FMI
from Surface

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

[2! SAND
D MANUFACTURED
D NONE

LENGTH OF FILTER
PACK

100

METHOD OF
INSTALLATION

U.S.A. po
D.plh lo bottom ol
PratKtm Cuing
Sol:

LENGTH OF SCREEN

WELL
SCREEN

10

WEIGHT OR
SDH»

MATERIAL

H PLASTIC

H STEEL
FLLIORO POLYMER

TrasU

\t,:o
LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL
D FLUORO POLYMER
D OTHER.

0<pth lo Bm ol
B*ntonlt> 8««h 17.0

BACK
FILL

WAS THE WELL BACK
FILLED?

MATERIAL USED

DYES

LENGTH OF BACK FILLED
BORE HOLE

I NO

OtpBl to Top ol
Primary Flllar Pack: W.o

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

(H TOP OF RISER PIPE

D OTHER

ELEVATION OF Ml ING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASINO. HOLE DIAMETERS. AND GROUT USED.

D.plh lo Top ol Ilia
21.0

DRILLING EQUIPMENT

D AIR ROTARY H AUGER TYPE 4/4 U-S-fl.

Daplh to Bottom of 2L.o

D REVERSE
ROTARY

D OTHER.

ToMDtplA: 2L.O

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIGNATURE PRIM CTOR/PERMIT I

M-lS-'/S
SIGNATURE ORILLER/PERMIT|«

MO 780-1415 (7-95) DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINk/OWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P O. BOX 250. ROLlX MO 6540!

ENCLOSE J35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



T^^TO
MISSOURI DEPARTMTWTOF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

REGISTRATION RECORD

INFORMATION SUPPLIED BY OWNER
TELEPHONE

2i4-
ADDRESS

.' '-;• -1 '•I"L;/\DI.' • "5r. Louis
ZIP CODE

L>z\u2
WELL NUMBER ADDRESS OF WELL SITE OR SITE NAME (IF DIFFERENT THAN ABOVEI

OWNER STATUS Q BUILDER D PRIVATE HOME OWNER

PI DEVFLOPFR Fl OTHFR (SPECIFY) LAM0FILL

STATE

Mi:-

ZIP CODE

l . l i-4't-

PURPOSE OF REGISTRATION FORM

D ABANDONED WELL D MINERAL EXPLORATORY

D WELL RECONSTRUCTION TEST HOLE

D OTHER

VARIANCE ISSUED?

p,
VES

VARIANCE NUMBER: WELL CERTIFICATION NUMBER DATE ORIGINALLY DRILLED

SIGNATURE (WELL OWNER)

INFORMATION SUPPLIED BY CONTRACTOR
SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS

LOCATION OF WELL
SHOW LOCATION QUAD
IN SECTION PLAT

ELEV _

. COUNTY.

AREA NO. .

LARGEST ','.

SEC.- TWN._
^ '

LAT..

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL

T?5' r l t lLfH of -b

O TME.W

CONTRACTOR'S
NAME

PERMIT NUMBER PERMIT NUMBER

c.o-i2«iii <;>|' :l--f

ABANDONMENT OF WELLS WELL RECONSTRUCTION

FORMER USE OF WELL

D HAND DUG D SOIL BORING

D DOMESTIC (1 TO 3 CONNECTIONS) D PUBLIC WATER SUPPLY

D MULTI-FAMILY D MINERAL EXPLORATORY TEST HOLE

D HEAT PUMP H MONITORING

ionir,ATinw f~

TYPE OF REPAIR

D RAISED CASING
D DEEPENING OF WELL

D LINING OF WELL
D OTHER

ORIGINAL DRILLER (IF KNOWNt

'• . '. V,i:-.L It.'

DATE ORIGINALLY DRILLED

'<•• ' li-1-1"^

USE OF WELL

D DOMESTIC (1 TO 3 CONNECTIONS) D PUBLIC WATER SUPPLY

D MULTI-FAMILY D MONITORING

D HEAT PUMP D OTHER

D IRRIGATION

DATE PLUGGED STATIC WATER LEVEL

FT
PUMP REMOVED FROM WELL?

D YES^An NO

DIA. OF WELL CASING

IN.

WAS WELL DISINFECTED
AFTER RECONSTRUCTION

D YES D NO

DATE RECONSTRUCTION
COMPLETED

DEPTH OF THE WELL
"

GROUT INSTALLATION METHOD

D GRAVITY 13 TREMIE

LENGTH OF CASING OAUIH8 UIHME 1 EH/WELL OIA.

CASING CUT OFF THREE
FEET BELOW SURFACE?

OS YES D NO ^/

TYPE OF CASING
rj ST£EL Q pLASTIC

D OTHER •J/A

RAISED

CASING

INFORMATION

LENGTH OF CASING ADDED

MATERIAL

Q STEEL

D PLASTIC

METHOD OF ATTACHMENT

D THREADED
Q WLDeo

D FUSED

D GLUED

GROUT MATERIAL USED

NEAT CEMENT (3 BENTONITE

D HI-EARLY SLURRY

H PORTLAND TYPE 1 D OTHER

D OTHER

BENTONITE '

0 POWDER

O GRANULAR

D CHIPS

O PELLETS

NUMBER OF BAGS
OF GROUT USED

^ -
POUNDS OF GROUT
PER BAG

41

LINER

DETAILS

PURPOSE OF LINER

D USED ONLY TO HOLD BACK
FORMATION

D USED TO SEAL OUT CONTAMI-
NATION OR OTHER CONDITIONS

DEPTH TO THE TOP OF LINER FROM SURFACE

IF NEAT CEMENT USED. HOW MANY GALLONS OF WATER MIXED PER BAG OF CEMENT FT.

TYPE OF FILL MATERIAL USED

I'Mr-'tl-n / fctM T:- M 1 T6. (3I20LJT

AMOUNT OF LINER USED

AMOUNT OF FILL MATERIAL USED
CU. YDS.

FT

DEPTH TO TOP OF FILL MATERIAL LINER

PACKER DETAILS

WAMETER OF LINER

IN.

WEIGHT OR SDR .

D PLASTIC D STEEL

D GLUED O WELDED

D OTHER

OEPTHISISET

WELL DISINFECTED
BEFORE PLUGGING?

D YES Q NO

NUMBER USED FOR DISINFECTION
GALLONS OF CHLORINE

POUNDS OF CHLORINE

TABLETS OF CHLORINE

i.,enLINcn

GROUT

DETAILS

WAS THE WELL ABANDONED BECAUSE OF HOOKING UP TO A PUBLIC OR RURAL WATER
SUPPLY DISTRICT? fj YEg |2) NO

DEPTH PUMP WAS
<:CT FT

IF YES. WHAT IS THE NAME OF THE WATER DISTRICT:

CHECK THE BOX WHICH APPLIES

POSITION OF SEAL
. — .
LJ FULL LENGTH

Q BETWEEN PACKERS

CEMENT: D PORTLAND TYPE I D HI EWLY

BENTONITE-. D CHIPS D PELLETS
D SLURRY D GRANUU

DEPTH FROM SURFACE TO

TOP OF THE GROUT SEAL

FT.

DEPTH FROM SURFACE TO
BOTTOM OF THE GROUT SEAL

FT.

LD
1 HEREBY CERTIFY THAT THE WELL HEREIN

DESCRIBED WAS ABANDONED IN ACCORD-
ANCE WITH THE DEPARTMENT OF NATURAL
RESOURCES REQUIREMENTS FOR THE
ABANDONMENT OF WELLS

D

DEEPENING OF WELL INFORMATION

i HEREBY CERTIFY THAT THE WELL HEREIN
DESCRIBED WAS REPAIRED IN ACCORD-
ANCE WITH THE DEPARTMENT OF NATURAL
RESOURCES REQUIREMENTS FOR THE
REPAIR OF WELLS.

CONTRACTOR S SIGNATURE
; '•

DATE

FORMATION DESCRIPTION

MO 780-1414 (1-951 / DISTRIBUTION: WHITE/CONTRACTOR CANARY/DIVISION PINK/OWNER
MAIL CANARY COPY TO. 6EPAHTMENT OF NATURAL RESOURCES. P 0 BOX 250. HOLLA. MO 6MOI RECORD MUST BE SUBMITTED WITHIN 60 0»YS OP COMPLETION DATE



OFFICE USE ONLY

MISSOURI DEPARTME
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

1CEIVEO

STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

PH2 Pn3

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

LAIOLAUJ
WELL NUMBER

SITE ADDRESS

BlZICX»S.Tt>,J
OWNER NAME

'v H/AST£
TELEPHONE

314- - 2>1'o
OWNER ADDRESS

VARIANCE D YES
ISSUED ffl NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

\MfcST AID& OF SITS. Mo' EAST Of

LlMC AMb I5SO of .SooTtivUEVr
COM 1i>P of

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME

PERMIT
NUMBER

DRILLING CONTRACTOR'S
NAME Co, luc. PERMIT

NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL
H PIEZOMETER
D OTHER _^

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL
G3 LANDFILL D OTHER
D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

B V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

PRO-
TECTIVE
CASING
DETAILS

(IF USED) 5

DIAMETER OF
CASINO

WEIGHT OR
SDR<

DIAMETER AND
DEPTH OF
DRILLUOLEaw- IN.

-R» FT.

JOINTS fj THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL fj THERMO PLASTIC

13 STEEL D FLUORO POLYMER

TYPE '

LOCKING CAP?

BYES DNO

CAP VENTED

IS YES D NO

WEEP HOLE?

3 YES D NO

CASINO
GROUT
DETAILS

MATERIAL

D CEMENT
C5 CONCRETE
D OTHER :

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL

3.0

TYPE OF
SURFACE
COMPLE-

TION

0 ABOVE

-.GROUND..
D FLUSH

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED IS NO
ON RISER

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR«

SCM So

DIAMETER OF
DRILL HOLE

£>•/+

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL H THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLUHRY O CEMENT/BENTONITE SLURRY

IB BENTONITE SLUHRY BAGS OF

D NON SLURRY BENTONITE CEMENT USED

TYPE:
* BENTONITE USED .
WATER USED/BAG -GAL

BENTONire
SEAL

MATERIAL

BENTONITE
H SLURRY D CHIPS
D GRANULAR D PELLETS

LENGTH OF
SEAL

3.8

BENTONITE SEAL
INSTALLED IN

H UNSATURATED
ZONE

D SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

SAND
MANUFACTURED
NATURAL

GRAIN SIZE

lio-35

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

lnlorm>tlon In ttili
column lo IM
wvplM In I In FMI
from SurtM*

FEET
FflOU

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

ID SAND

R MANUFACTURED
NONE

GRAIN SIZE

!0t>

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

1,4-
D«pth to bottom at
ProlKtht Cuing 3.0

0-1.5

I-S-7C.
LENGTH OF SCREEN DIAMETER

WELL
SCREEN

10

WEIGHT OR
SDH1

5CM80

MATERIAL

H PLASTIC
D STEEL . . :.-;••
D FLUORO POLYMER

D«pttl w B<M (X,
Annulir S««l:

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

O PVC D STEEL
D FLUORO POLYMER
PI OIHEB

D.plh to »•»• of
Bimtonll* Snt Sad

BACK
FILL

WAS THE WELL BACK
FILLED?

H YES D NO

MATERIAL USED

MtD.

LENGTH OF BACK FILLED
BORE HOLE

144'

Dtpth lo Top 01
Primary Filter Pack: 52.2

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

Q TOP OF RISER PIPE

D OTHER

ELEVATION OF MEASURING POINT
513.52,

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED

D.pUl lo Top of th<
Scrttn: SS.O

DRILLING EQUIPMENT

D AIR ROTARY H AUGER TYPE 4-'/A

Dtplh to Bottom of

D REVERSE
ROTARY

D OTHER .

Total Dtpth:

DATE WELL DRILLING WAS COMPLETED

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.
SIGNATURE PRIMARY CONTRACTOR/PERMIT I SIGNATURE DRILLER/PERMIT

MO 780-1415(7-95) // DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR PINK/pWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLLA. MO 95402

ENCLOSE VIS PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



MISSOURI DEPARTME
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY
MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY
REFN° 145107

STATE WELL NUMBER

APPROVED BY

TRANSKITTAL NO

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME

6RiP6£ToN LANPFIQ.
WELL NUMBER

SITE ADDRESS

go
OWNER NAME TELEPHONE

314- 241- 37'O
OWNER ADDRESS

ST.
ZIP CODE

6,3102.

VARIANCE D YES

ISSUED IS NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

AT VM£VT SAS£. iyT (SIZAvlEu PILE Tug.

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

COUNTY

SURFACE ELEVATION

LARGEST "I.

_y.

T 33 . 41
TWM A1 N.RNG..

°S_- LONG._2?_- _2j 4& -

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME Co.) Inc.

PERMIT

NUMBER OOI25S WfVl
DRILLING CONTRACTOR'S
NAME

PERMIT

NUMBER OOL2SO
WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

PRO-
TECTIVE
CASINO
DETAILS
(IF USED)

D MONITORING WELL

H PIEZOMETER

D OTHER
LENGTH DIAMETER OF

CASINO

8X8

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL

H LANDFILL

D L.U.S.T.

D OTHER

WEIGHT OR
SDR •

. iea

DIAMETER AND
DEPTH OF

MONITORING FOR: (CHECK ALL THAT APPLY)

H V.O.C. D.METALS D PETROLEUM PRODUCT

D OTHER ONLY

D THREADED

D MECHANICAL D WELDED

D OTHER

TERIAL D THERMO PLASTIC

I STEEL D FLUORO POLYMER

TYPE.

LOCKINQ CAP?

B YES D NO

CAP VENTED

H YES D NO

WEEP HOLE?

B YES D NO

CASING
OROUT

DETAILS

MATERIAL

D CEMENT

B CONCRETED

D OTHER .

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASINO GROUT SEAL

• • '
3.0

TYPE OF
SURFACE
COMPLE-

TION

H ABOVE
. GROUND

D FLUSH"••'"*

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED SI NO
ON RISER r-1

YES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS 31.2.

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR<

3CH80

DIAMETER OF
DRILL HOLE

JOINTS ffl THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL g] THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY

El BENTONITE SLURRY

D NON SLURRY BENTONITE

TYPE:

D CEMENT/BENTONITE SLURRY
BAGS OF
CEMENT USED
% BENTONITE USED _
WATER USED/BAG

8ENTONIT!
SEAL

MATERIAL

BENTONITE

18 SLURRY D CHIPS '

D GRANULAR D PELLETS

LENGTH OF
SEAL

10.4,

BENTONITE SEAL
INSTALLED IN

D UNSATURATED
ZONE

H SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

H SAND

R MANUFACTURED
NATHHAI

GRAIN SIZE LENGTH OF FILTER
PACK

14.1

METHOD OF
INSTALLATION

H.3-A. PooE

Inlormillon In this
column to b«
luppltod In lh« FM!
trom Sur1ac«
column

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

D SAND

B MANUFACTURED
NONE

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION O-T

IOO 1,1

Dtpth lo bottom ol
ProttclM Cuing
3.1I: 3.0

LENGTH OF SCREEN

WELL
SCREEN

\O

DIAMETER

2

SLOT SIZE

II?

WEIGHT OR
SDR>

SCMBO

MATERIAL

ffl PLASTIC

B STEEL
FLUORQ POLYMER

0«pCh to B<M ol
Annular 8««J: 13.0

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL
D FLUORO POLYMER
["I OTHER

Depth to BtM of
Bmtonllt Srat

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES B NO

MATERIAL USED LENGTH OF BACK FILLED
BOREHOLE Dvptti to Top of

Prtmvy Hlttr P«ct 25.3

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

TOP OF RISER PIPE

D OTHER

ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED

Dtpth to Top of the
Scrwn:

2..-40

DRILLING EQUIPMENT

Q AIR ROTARY E AUGER TYPE 4'M

D REVERSE
ROTARY

Otplh lo Bottom of
lh« Scram 40- O

ToW Dtplh;

DATE WELL DRILLING WAS COMPLETED lo-2o-
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

SIGNATURE PRIMARY CONTRA*TOR/PERMIT <

J\

SIWATURE DRILLER/PERMIT <•EHMIT <

I|JÛ .
NTRACTOPVPIN

DATE

\ \ - \S -1S
u07eo-Nl5(7-»)' /DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTORV-'PINK/OWNER

'MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLLA. MO 65402
ENCLOSE »35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION

} SIOCUDMfQ



MISSOURI DEPARTME>

NATURAL RESOURCES

DIVISION OF GEOLOGY AND

LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

REF. NO. 145108
STATE WELL NUMBER

APPROVED BY

TRANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR

SITE/FACILITY NAME WELL NUMBER

Lg-lo4-
SITE ADDRESS

ST.

OWNER NAME TELEPHONE

3/4-24- I - 3710
OWNER ADDRESS

M- |3gQADlU4y Louis
VARIANCE D YES

ISSUED O NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

OF

LOCATION OF WELL
SHOW LOCATION IN
SECTION PLAT

LLlIiIJIi: SMALLEST'/.

COUNTY

SURFACE ELEVATION

Sr.

LARGEST '/.

LAT._

SEC.

MONITORING WELL INSTALLATION

CONTRACTOR'S NAME Cojuc.
PERMIT

NUMBER

DRILLING CONTRACTOR'S

NAME L.ASME
PERMIT

NUMBER

WELL CONSTRUCTION INFORMAT ON

TYPE
OF

WELL

D MONITORING WELL

H PIEZOMETER

D OTHER

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL

(H LANDFILL D OTHER

D L.U.S.T.

MONITORING FOR: (CHECK ALL THAT APPLY)

O V.O.C. D METALS D PETROLEUM PRODUCT

D OTHER ONLY
PRO-

TECTIVE
CASINO
DETAILS

(IF USED)

DIAMETER OF
CASING

WEIGHT OR
SDR I

O.I8&

DIAMETER AND
DEPTH OF

40

JOINTS THREADED

D MECHANICAL D WELDED

D OTHEH

MATERIAL g) THERMO PLAST|C

D STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

B YES D NO

CAP VENTED

B YES D NO
WEEP HOLE?

& YES D NO

CASING
GROUT

DETAILS

MATERIAL

D CEMENT

H CONCRETE

D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASING GROUT SEAL

3.0

TYPE OF
SURFACE
COMPLE-

TION

13 ABOVE

GROUND

D FLUSH •—/

MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTHALIZERUSED
ON RISER

C3NO

DYES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS 50.7. FT.

DIAMETER OF
RISER PIPE

WEIGHT OR
SDR>

DIAMETER OF
DRILL HOLE

JOINTS H THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL 0 THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY D CEMENT/BENTONITE SLURRY

C3 BENTONITE SLURRY BAGS OF

D NON SLURRY BENTONITE CEMENT USED

TYPE:
* BENTONITE USED.
WATER USED/BAG .GAL

BENTONITE
SEAL

MATERIAL

BENTONITE

IS SLURRY D CHIPS

D GRANULAR D PELLETS

LENGTH OF
SEAL

11.3vu/m

BENTONITE SEAL
INSTALLED IN

IS UNSATURATED
ZONE

D SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

IE SAND

R MANUFACTURED
NATURAL

GRAIN SIZE LENGTH OF FILTER
PACK

14.3

METHOD OF
INSTALLATION

M.s./l.

Inlormallon In Ihli
column la bt
•upplkd In llw FMt

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

SAND

_ MANUFACTURED
D NONE

LENGTH OF FILTER
PACK

METHOD OF
INSTALLATION

100 U.S.A. Poup-

D«plh to bottom el
Proltctlv* Cuing

3.o 2-10

WELL
SCREEN

LENGTH OF SCREEN

10 2 10

WEIGHT OR
SDR»

SCW 00

MATERIAL

H PLASTIC

D STEEL
D FLUORO POLYMER

- ie
otpiti to B**I a
Aimulir Oral ••• • 13.0'

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

D PVC D STEEL
D FLUORO POLYMER
D OTHER.

Clu-i

D«pUi to Bu» of
B«itonll« Beit

24-3
ten

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES H NO

MATERIAL USED LENGTH OF BACK FILLED
BORE HOLE Dtplh Io Top ot

Prtnury Filter Pick: 2S.T

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

B TOP OF RISER PIPE

D OTHER

ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED.

Depth to Top ot In*
3f,3

DRILLING EQUIPMENT

D AIR ROTARY 0 AUGER TYPE 4 /4

Dvplh Io Bottom ol

D REVERSE
ROTARY

D OTHER.

ToUl Depot

DATE WELL DRILLING WAS COMPLETED
lO-IB-IS'

I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT

OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

SIGNATURE PRIMARY CONTRACTOR/PERMIT *

V?-
DATE

U-IS-1S
M0790-ui5(7-9S) , CISTHIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTHACTORVPINK/OWNER

^ MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLLA. MO 65402
ENCLOSE WS PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



MISSOURI DEPARTMEfv
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

1^5109

STATE WELL NUMBER

APPROVED BY

THANSMITTAL NO.

INFORMATION SUPPLIED BY MONITORING WELL CONTRACTOR
SITE/FACILITY NAME WELL NUMBER

LE-105
SITE ADDRESS

ST
OWNER NAME TELEPHONE

314- 241
OWNER ADDRESS

I8!>6 ST.

VARIANCE D YES
ISSUED L3 NO VARIANCE NUMBER:

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT IT

OF tM£i.T F£*'C£ UrJC. A>JP

MolZTH aF F"£Mce.

LOCATIONOFWELL
SHOW LOCATION IN
SECTION PLAT

COUNTY

SURFACE ELEVATION -4 £.4, 2.

SMALLEST '/, LARGEST '/.

Vi

47 N.RNG. .

T. 3g . 45 . 51 - LONG. ?Q .

MONITORING WELL INSTALLATION
CONTRACTOR'S NAME L!O..

PERMIT
NUMBER

DRILLING CONTRACTOR'S
NAME

PERMIT
NUMBER

WELL CONSTRUCTION INFORMATION

TYPE
OF

WELL

D MONITORING WELL
(3 PIEZOMETER
D OTHER

TYPE OF
POTEN-

TIAL SITE

D HAZARDOUS MATERIAL
H LANDFILL D OTHER
D L.U.S.T.

MONITORING. FOR: (CHECK ALL THAT APPLY)

H V.O.C. D METALS D PETROLEUM PRODUCT
D OTHER ONLY

PRO-
TECTIVE
CASING
DETAILS
(IF USED)

DIAMETER OF
CASINO

WEIGHT OR
SDR*

0,

DIAMETER AND
DEPTH OF
DRJLLHOLE

JOINTS Q THREADED

D MECHANICAL D WELDED

D OTHER

THEpmo PLASTICMATERIAL

8) STEEL D FLUORO POLYMER

TYPE

LOCKING CAP?

0 YES D NO

CAP VENTED

Kl YES D NO

WEEP HOLE?

IS YES D NO

CASING
GROUT
DETAILS

MATERIAL

D CEMENT
H CONCRETE
D OTHER

DEPTH FROM THE SURFACE
TO THE BOTTOM OF THE
CASING GROUT SEAL

TYPE OF
SURFACE
COMPLE-

TION

H ABOVE
GROUND

D FLUSH '-^
MOUNT

DESCRIBE HOW THE FLUSH MOUNT WAS
CONSTRUCTED

CENTRALIZER USED
ON RISER

D YES LOCATED AT

MATERIAL

D STAINLESS STEEL D OTHER

RISER
PIPE

DETAILS

DIAMETER OF
RISER PIPE

WEIGHT OH
SDR I

DIAMETER OF
DRILLHOLE

JOINTS 0 THREADED

D MECHANICAL D WELDED

D OTHER

MATERIAL 0 THERMO PLASTIC

D STEEL D FLUORO POLYMER

D OTHER

ANNULAR
SEAL

D CEMENT SLURRY

H BENTONITE SLURRY

D NON SLURRY BENTONITE

TYPE:

D CEMENT/BENTONITE SLURRY
BAGS OF
CEMENT USED
% BENTONITE USED -
WATER USED/BAG .GAL.

BENTONITE
SEAL

MATERIAL

BENTONITE
H SLURRY D CHIPS' '
n GRANULAR D PELLETS

LENGTH OF
SEAL

IB.

BENTONITE SEAL
INSTALLED IN

B UNSATURATED
ZONE

D SATURATED ZONE

PRIMARY
FILTER
PACK

TYPE

HI SAND
D MANUFACTURED
D NATURAL

LENGTH OF FILTER
PACK

15.Z

METHOD OF
INSTALLATION

U.S.A.

IntoniuUon In Ihla
column to b«
wpplM In UK FM<
from Surface
column

FEET
FROM

SURFACE

FORMATION
DESCRIPTION

SECONDARY
FILTER
PACK

TYPE

H SAND
MANUFACTURED

D NONE

GRAIN SIZE

ICO

LENGTH OF FILTER
PAC*

METHOD OF
INSTALLATION

ll.S.A. 3.1L-

O-2.
3.0

WELL
SCREEN

LENGTH OF SCREEN

10

DIAMETER

IO

WEIGHT OR
SDH«

MATERIAL

H PLASTIC
D STEEL
D FLUORO POLYMER

D«pth lo DIM o)
Annular Sut - -

-3t» Truah
2 i.e.

LENGTH OF SUMP DIAMETER OF SUMP

SUMP
DETAILS

MATERIAL

PVC D STEEL
FLUORO POLYMER
OTHER

D.pOi lo B«M ol
BmlonlteSul: 21.8

BACK
FILL

WAS THE WELL BACK
FILLED?

D YES El NO

MATERIAL USED LENGTH OF BACK FILLED
BORE HOLE D«pm to Top ol

Primary Fm» Pack: 22.B

STATIC WATER LEVEL FEET FROM
MEASURING POINT

DATE OF STATIC WATER LEVEL

MEASURING POINT FOR STATIC WATER LEVEL IS

El TOP OF RISER PIPE

D OTHER

ELEVATION OF MEASURING POINT

MULTIPLE CASED WELLS

SUBMIT ADDITIONAL AS BUILT DIAGRAM SHOWING WELL
CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE OF ALL
CASING. HOLE DIAMETERS. AND GROUT USED

DiplMoTopolUM
ScrMn:

DRILLING EQUIPMENT

D AIR ROTARY 0 AUGER TYPE 4/4 M.5.A.

Dttlh lo Bottom ol

D REVERSE
ROTARY

D OTHER .

Total Daplh: 3a.o
DATE WELL DRILLING WAS COMPLETED

10-03-?'?
I HEREBY CERTIFY THAT THE MONITORING WELL HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT
OF NATURAL RESOURCES REQUIREMENTS FOR THE CONSTRUCTION OF MONITORING WELLS.

IGNATUSIGNTURE PRIMARYCONTRACTOR/PERMIT IIMAR TURE DRILLER/PERMIT •

MO 790-1415(7-95) ^DISTRIBUTION: WHITE/DIVISION CANARY/MONITORING WELL CONTRACTOR'/'INK/OWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLLA. MO 6W02

ENCLOSE $35 PER MONITORING WELL FOR THE CERTIFICATION FEE WITHIN 60 DAYS AFTER WELL COMPLETION



EN^OTMISSOURI DEPARTMENT

NATURAL RESOURCES .

DIVISION OF GEOLOGY AND

LAND SURVEY

REGISTRATION RECORD

OFFICE USE ONLY

131863
STATE WELL NUMBER

CHECKED BY

APPROVED BY

TRANSMITTAL NO.

CHECK NUMBER

CROSS REFERENCE NO

INFORMATION SUPPLIED BY OWNER

NAME

i /,.'£•/ i \ui ^ll\^C .t)i/

" t .
ZIP CODE

o 3 11
SITE NAME

i. / > i O C > : i < .

WELL NUMBER ADDRESS OF WELL SITE OR SITE NAME (IF DIFFERENT THAN ABOVE)

OWNER STATUS: Q BUILDER D PRIVATE HOME OWNER

D DEVELOPER 131 OTHER (SPECIFY) LAIIDFILL t/L
PURPOSE OF REGISTRATION FORM

D ABANDONED WELL D MINERAL EXPLORATORY

D WELL RECONSTRUCTION TEST HOLE

D OTHER

VARIANCE ISSUED1*

DYES

13 NO

VARIANCE NUMBER WELL CERTIFICATION NUMBER DATE ORIGINALLY DRILLED

I.V-5 . 'i 'I' 7~

SIGNATURE (WELL OWNER)

INFORMATION SUPPLIED BY CONTRACTOR

LOCATION OF WELL

SHOW LOCATION QUAD
IN SECTION PLAT

ELEV.

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELED
FROM NEAREST TOWNS OR HIGHWAYS 7 ll'Sl ( M.

J COUNTY '->T UM:'

AREA NO

LARGEST '.',

EORW

S3 ..

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL

. uf

CONTRACTOR'S I
NAME I

PERMIT NUMBER DRILLERS PERMIT NUMBER

UUI ̂ ^ V't I-

ABANDONMENT OF WELLS WELL RECONSTRUCTION

8RMERUSE OF WELL

HAND DUG 0 SOIL BORING

D DOMESTIC (1 TO 3 CONNECTIONS) D PUBLIC WATER SUPPLY • ..«.i-.

D MULTI-FAMILY D MINERAL EXPLORATORY TEST HOLE

D HEAT PUMP D MONITORING

D IRRIGATION l~l I-ITHCP

TYPE OF REPAIR

D RAISED CASING

D DEEPENING OF WELL

D LINING OF WELL

D OTHER

ORIGINAL DRILLER (IF KNOWN) DATE ORIGINALLY DRILLED

USE OF WELL ' ' '

D DOMESTIC (1 TO 3 CONNECTIONS) D PUBLIC WATER SUPPLY

D MULTI-FAMILY D MONITORING

D HEAT PUMP D OTHER

IRRIGATION

DATE PLUGGED STATIC WATER LEVEL

FT
PUMP REMOVED FROM WELL'

D YES4»,D NO

OIA. OF WELL CASING

IN.

WAS WELL DISINFECTED
AFTER RECONSTRUCTION

D YES D NO

DATE RECONSTRUCTION

COMPLETED

DEPTH OF THE. WELL

GROUT INSTALLATION METHOD

D GRAVITY Q TREMIE

LENGTH OF CASING

8VV
CASING CUT OFF THREE
FEET BELOW SURFACE?

D YES D NO *•'/

TYPE OF CASINO

D STEEL D PLASTIC

D OTHER "'I*.

RAISED

CASING

INFORMATION

GROUT MATERIAL USED

NEAT CEMENT Q BENTONITE

D HI-EARLY SLURRY

13 PORTLAND TYPE 1 D OTHER

D OTHER

LENGTH OF CASING ADDED

MATERIAL

D STEEL

D PLASTIC

METHOD OF ATTACHMENT

D THREADED D FUSED

D WELDED D GLUED

D COUPLED

BENTONITE '

[3 POWDER •

O GRANULAR

D CHIPS

D PELLETS

NUMBER OF BAGS
OF GROUT USED

POUNDS OF GROUT
PER BAG

LINER

DETAILS

PURPOSE OF LINER

D USED ONLY TO HOLD BACK
FORMATION

D USED TO SEAL OUT CONTAMI-

NATION OR OTHER CONDITIONS

DEPTH TO THE TOP OF LINER FROM SURFACE

IF NEAT CEMENT USED. HOW MANY GALLONS OF WATER MIXED PER BAG OF CEMENT FT.

TYPE OF FILL MA TERIAL USED .
AMOUNT OF LINER USED

IT / P-t k I Tu

AMOUNT OF FILL MATERIAL USED
;:• i b CU. YDS.

FT.

DEPTH TO TOP OF FILL MATERIAL LINER

PACKER DETAILS

TYPE USED QNONE

DIAMETER OF LINER

IN.

WEIGHT OR SOB «

D PLASTIC D STEEL

JOINTS

D GLUED D WELDED

D OTHER

DEPTHIS) SET

WELL DISINFECTED
BEFORE PLUGGING?

D YES Q NO

NUMBER USED FOR DISINFECTION
GALLONS OF CHLORINE

POUNDS OF CHLORINE

TABLETS OF CHLORINE

LINER

GROUT

DETAILS

WAS THE WELL ABANDONED BECAUSE OF HOOKING UP TO A PUBLIC OH RURAL WATER
SUPPLY DISTRICT? fj ygg (J] NQ

IF YES. WHAT IS THE NAME OF THE WATER DISTRICT:

CHECK THE BOX WHICH APPLIES

DEPTH PUMP WAS
SET FT.

GPM

POSITION OF SEAL

D FULL LENGTH

D BETWEEN PACKERS

CEMENT: D PORTLAND TYPE I D HI EARU

BENTONITE: D CHIPS D PELLETS
D SLURRY D GRANULAR

DEPTH FROM SURFACE TO

TOP OF THE GROUT SEAL

FT.

DEPTH FROM SURFACE TO
BOTTOM OF THE GROUT SEAL

FT.

I HEREBY CERTIFY THAT THE WELL HEREIN

DESCRIBED WAS ABANDONED IN ACCORD-
ANCE WITH THE DEPARTMENT OF NATURAL

RESOURCES REQUIREMENTS FOR THE
ABANDONMENT OF WELLS.

CONTRACTOR S SIGNATUI

D
I HEREBY CERTIFY THAT THE WELL HEREIN

DESCRIBED WAS REPAIRED IN ACCORD-
ANCE WITH THE DEPARTMENT OF NATURAL

RESOURCES REQUIREMENTS FOR THE
REPAIR OF WELLS.

DEEPENING OF WELL INFORMATION

DATE

FORMATION DESCRIPTION

UO790-UM (1'9S( •': DISTRIBUTION: WHITi/CONTRACTOR CANARY/DIVISION PINK/OWNER

MAIL CANARY COPY TO. OtViHTMENT OF NATURAL RESOURCES. P.O. BOX 250. ROLLA, MO 65401 RECORO MUST BE SUBMITTED WITHIN 60 DAYS OF COMPLETION DATE
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TABLE G-l

PIEZOMETER DEVELOPMENT SUMMARY

PIEZOMETER

PZ-100-SS
PZ-100-SD
PZ-100-KS
PZ-101-SS
PZ-102-SS

PZ-102R-SS
PZ-103-SS
PZ-104-SS
PZ-104-SD
PZ-104-KS
PZ-105-SS
PZ-106-SD
PZ-106-KS
PZ-106-SS
PZ-107-SS
PZ-108-SS
PZ-109-SS
PZ-110-SS
PZ-111-SD
PZ-111-KS
PZ-112-AS
PZ-113-AS
PZ-113-AD
PZ-113-SS
PZ-114-AS
PZ-115-SS
PZ-116-SS
PZ-200-SS
PZ-201-SS

PZ-201A-SS

DATE :;,

6/16/95
6/3/95
6/2/95
5/18/95
6/1/95
6/23/95
7/15/95
7/14/95
6/22/95
6/22/95
7/27/95
8/3/95
5/7/95
8/10/95
6/29/95
8/4/95
8/8/95

6/21/95
8/4/95
6/28/95
8/4/95

5/31/95
6/7/95
6/7/95
6/6/95
6/13/95
8/3/95
6/13/95
6/1/95
5/8/95

pH -,-;•
Std. Units

7.55
6.90
6.50
11.70
6.20
NA
6.68
6.87
NA
NA
7.69
8.33
NA
6.84
6.06
8.00
6.35
7.42
70.40
NA
6.91
7.29
6.85
NA
6.90
6.54
NA
6.50
6.39
NA

TEMPERATURE
(degrees F) ; .•:

; Std. Units
68.9
68.5
73.8
68.5
64.0
NA

_71.0
71.5
NA
NA
67.7
70.0
NA
68.0
75.4
67.2
75.0
64.5
70.4
NA
71.3
64.5
72.0
NA
63.4
68.8
NA
68.0
68.0
NA

CONDUCTIVITY
:::;;:;:::;

: ((JtS/cm): ;

: Std;;Uhlts

734
598
1180
1258
1077
NA
692
573
NA
NA
568
1102
NA
717
1735
586
750
1005
823
NA

2620
1360
1510
NA

2680
817
NA
713
738
NA

COLOR

FAIRLY CLEAR
DARK BROWN

FAIRLY CLEAR
FAIRLY CLEAR
FAIRLY CLEAR
FAIRLY CLEAR

CLOUDY
FAIRLY CLEAR
FAIRLY CLEAR

CLOUDY
FAIRLY CLEAR
FAIRLY CLEAR

LT. BROWN
FAIRLY CLEAR

CLEAR
FAIRLY CLEAR

LT. BROWN
CLEAR

FAIRLY CLEAR
FAIRLY CLEAR
LIGHT BLACK
LIGHT BROWN
FAIRLY CLEAR

LIGHT GREY
LIGHT GRAY

FAIRLY CLEAR
NA

FAIRLY CLEAR
FAIRLY CLEAR

LIGHT GRAY

TOTAL VOLUME
REMOVED
(GALLONS)

51.5
38.5
90.0
28.0
23.0
15.0
31.0
26.0
40.0
45.0
25.0
22.5
50.0
37.0
87.0
14.0
10.5
52.0
72.5
85.0
90.0
120.0
105.0
85.0

260.0
48.5
20.0
126.5
209.5
16.0

Notes provided on page 2

June 1996
TABG-I.XLS

Page 1 of 2
Golder Associates 943-2848.207



TABLE G-l

PIEZOMETER DEVELOPMENT SUMMARY

PIEZOMETER

PZ-202-SS
PZ-203-SS
PZ-204-SS

PZ-204A-SS
PZ-205-AS
PZ-205-SS
PZ-206-SS
PZ-207-AS
PZ-208-SS

PZ-1201-SS
PZ-300-AS
PZ-300-AD
PZ-300-SS
PZ-301-AS
PZ-302-AS
PZ-302-AI
PZ-303-AS
PZ-304-AS
PZ-304-AI
PZ-305-AI

LR-100
LR-102
LR-103
LR-104
LR-105

PATE

8/4/95
6/22/95
6/13/95
7/14/95
7/5/95
6/27/95
5/31/95
7/11/95
8/4/95
6/28/95
10/14/95
10/14/95
10/7/95

10/14/95
10/8/95
10/8/95
10/6/95
11/8/95
11/8/95

10/20/95
10/17/95
10/17/95
10/22/95
10/22/95
11/8/95

&'ptil,'<
Std. Units

8.01
NA
6.13
7.18
5.92
7.20
7.07
5.70
7.90
NA
8.15
6.95
7.39
7.35
6.73
7.05
NA
7.01
7.39
NA
NA
NA
NA
NA
7.13

TEMPERATURE
: (degrees F ) ;

:

Std; Units ;
52.1
NA
67.0
72.4
75.9
69.5
67.3
81.6
69.0
NA
58.6
55.3
61.0
58.7
60.9
67.1
NA
54.0
52.1
NA
NA
NA
NA
NA
59.9

CONDUCTIVITY
^•:^:i\iSlcmy;.-^-...--:

;.::.-:..:'.Std;;-Units:vV:.:':

1173
NA

2120
1328
812
699
961
1980
1094
NA
1376
1398
780
888
1558
1221
NA

2290
966
NA
NA
NA
NA
NA
1036

v.::;'--.'::/;:.CQLOR' • ' • . . • • ' : , . • ; • ' • : :

CLOUDY
DRY

FAIRLY CLEAR
FAIRLY CLEAR
LIGHT BLACK

CLEAR
CLEAR

FAIRLY CLEAR
FAIRLY CLEAR
FAIRLY CLEAR

LT. BROWN
FAIRLY CLEAR
FAIRLY CLEAR
FAIRLY CLEAR

LT. BROWN
FAIRLY CLEAR

CLOUDY
LT. BROWN

FAIRLY CLEAR
CLEAR

LIGHT GREY
MUDDY

LIGHT GREY
LIGHT GREY
LIGHT GREY

TOTAL VOLUME
REMOVED
(GAXI^NS) •-

155.0
NA

123.0
29.0
350.0
47.0
47.5
79.0
27.0
25.0
150.0
87.5
76.0
38.0
22.0
110.0
40.0
40.0
100.5
55.0
35.0
0.5
60.0
35.0
40.0

Notes:

F=Fahrenheit
mS/cm = micro Siemens per centimeter
NA=not available

June 1996
TABG-I.XI.S

Page 2 of 2
Golder Associates 943-2848.207
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APPENDIX H-l

GROUNDWATER, LEACHATE, AND SURFACE WATER
MONITORING DATA

June 1996 Colder Associates 943-2848.207



TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

Monitoring

Local ion

. • :- • .. Date ' - : ' . . v"V r.:'.:' ' '•

June 27, 1995 July 26, 1995 Aug. 26,1995 i Sept. 30, 1995 ; || QctT 28, : 1995 Nov. 18, 1995 || Dec. 14, 1995

••;.'.,::.:.
;':'.- .... . ...:.;•:-••:..:.•:;.:•.-. ..-'.•;;:-v^-.::

 : . . " . • ' . . •.•;',; •':•- .--:.'i. - : : . - '•• Groundwater Elevation;:'.' :.:':r.:;;::.;:
:
:'-':;.:-..

;. • •-;:.-. ;: ir;.;^;-:. '::-;i:':X;-: :-. :;.-, :.- :-.'.-' ..,:' • - . ' . : . -

Shallow Alluvial Piezometers ;• - ' . . . . • . • • : • : . • : • • ; . ; ; - • : ; ; : • ; . . ;'-;i:-; :•.'!.. • : . . - • • ' • • - . : : • • • : . - : . - ' : - - - - \ . • . ' ; ' . : ' • • • ./.'v;'./ '''V;--;. .".'-'-.i'-V. .;.;;!•• ;;•;•••'; :
:'.:.;V. •;.:!•:;:. : - ' - - : . ' ' • • - ' " • • . ' ' .--. ;

:>' : . • ; . . . -•- . ' . ! • : : "• . • : ' • • ' • '

PZ-112-AS

PZ-113-AS

PZ-114-AS

PZ-205-AS

PZ-207-AS

PZ-300-AS

PZ-302-AS

PZ-303-AS

PZ-304-AS

436.12

435.64

435.94

434.41

435.94

NA

NA

NA

NA

435.12

435.30

435.35

434.33

435.41

NA

NA

NA

NA

434.67

434.63

434.90

434.06

434.91

NA

NA

NA

NA

432.84

432.91

433.06

432.52

433.02

NA

NA

NA

NA

432.13

432.19

432.11

431.90

432.29

436.41

432.34

432.19

432.19

431.84

431.81

431.93

431.66

431.87

435.50

432.08

432.01

431.91

431.15

431.18

431.23

431.19

431.19

434.94

431.86

431.74

431.63

Intermediate Alluvial. Piezometers . :. ~: . :: , ' . . ! " • ' . • v'.--:>.:; :'' •'•'•• , '•.'•.:•• •:•'' V:-i .: ?'-: : '- '!; i;:-:;H i .9..J :: • • • ; " • ' :. :"•••' :.':;': ' .- . ' ' ' ' • ^-\- : ': :.;i;'^-;.S-'-'-\ "!' !.:i'i'.'::.: ::-'-":.r'.'!::'!'-. '.:.'•-••:'' !;:';'-rL ••;: : • . ' • : . ' • ' ' • •'•• :-';

PZ-302-AI

PZ-304-AI

PZ-305-AI

NA

NA

NA

NA 1 NA

NA NA

NA || NA

NA

NA

NA

432.16

432.19

431.10

432.00

431.98

431.80

431.73

431.66

431.34

Ueep Alluvial .Piezometers;:. ;;.;:.:, • . ; . • • -,.:•{/.': y:̂ :;̂  • : • - - : - . ': ' . - . ..:•.,:;.. , • .;..: ;. •..;."• -.;:::;.:.^.::^K:.:-'.
:.:V:::;::;.\v:i:.-'-: ;;;.;.; '^'J-^tjV':^1::.^^^1.1.::. ";:.:;...••: :.!^

:^'::;. -:':!'>i:-::.:::::'-:- . • ' '• :v. ' : ' • '••• ^..y

PZ-113-AD

PZ-300-AD J

435.68 II 435.13 | 433.74 | 432.89 II 432.28 | 431.82 || 431.18

NA (I NA 1 NA 1 NA || 432.89 | 432.78 | 432.41

St. Louis/Upper Salem Hydrologic Unit Piezometeni ? : ; ; ; v ;. • • . . : • • ̂ :.^-:^^:-^::^y^\ ^:-'-'^.^:. ^::(}-:;'t.-^-^"-M'-:^-l,i:,'-y-^: • • '•• •: •^jwilsfei^.S;.^:..- • ••• : -.V -

PZ-100-SS

PZ-101-SS

PZ-102-SS

405.36

393.23

413.54

416.06

394.58

Inactive

415.23

393.37

Inactive

414.35

390.00

Inactive

414.04

388.96

Inactive

413.85

387.58

Inactive

413.68

386.76

Inactive

Notes provided on pages 4 and 8

June 1996
28484-2 XLS

Page 1 of 8
Golder Associates 943-2848.601



TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

Monitoring ... .

Location; • .

: - . - : • . . . - - . . : . • • : • : • • ' - , • ' . " : • • • • . " • • • • • ' : - : - ' : ; . - . - . ; .:::
;:'. Date-,., ; • ; '•;:•. : . • v . l v V . . - ' • ' : • • : ' : • . ' • ' • • • ' • . ' ' . ' . ' : • ' . , " • • • . .

;,:: June 27, 1995 Tj| : July 26, 1995 ;

• ' : . : ' : . • • • • . • - .• ' . . ' • • . • . - ' • • ' • • ' • : • '• ' ' ..::':•.: • ' ' . '. • ' • : '.

Aug.;26, 1995: J(v::SepU 30,1995:: :(|:;:pct.;38,J995 j[: Nov. 18; 1995 y J^ Dec. 14, 1995

. - ,- •/'•" •:."•/':•/:. :Q.:.Grourid>vater:Elevation •: :.; ^v:v^':"::-- •••' . '•: : ' .' . - •' : . : ' " : . - ; - - - i . - : . : ' .>- . , •- ' : • : • . • ' .• ' •'

St. Louis/Upper Salem Hydrologic Unit PiezometerST-Gontiuued : . . .: :, ;;: :,: . :; ::
::/:..:;;; ;:: '•:. '. .; -.. ;y .;•;.:;•.";; .g\ ..^: .- ' - • • • ' " : / • • ' • ' , - . ; " • • • • ^ : :.'i'.':.-.: :•'•'•.: "'.•'.'. '• .:

PZ-102R-SS

PZ-103-SS

PZ-104-SS

PZ-105-SS

PZ-106-SS

PZ-107-SS

PZ-108-SS

PZ-109-SS

PZ-110-SS

PZ-113-SS

PZ-115-SS

PZ-116-SS

PZ-200-SS

PZ-201-SS

PZ-201A-SS

PZ-202-SS

PZ-203-SS

PZ-204-SS

PZ-204A-SS

PZ-205-SS

403.09

363.03

340.67

336.26

359.72

434.52

368.99

370.70

413.76

435.70

426.75

NA

415.05

456.42

415.03

444.36

(Dry)

442.82

NA

424.46

424.30

373.02

360.04

339.83 .

357.60

434.30

368.99

373.74

433.53

435.23

424.83

346.79

415.45

455.53

414.63

444.78

(Dry)

441.49

405.65

424.04

424.87

363.73

366.22

352.45

364.20

434.00

367.02

360.45

433.27

434.79

424.18

356.46

415.59

454.86

414.38

444.14

(Dry)

438.10

405.53

423.45

422.80

360.95

361.01

346.80

349.41

432.36

352.14

359.20

431.57

433.00

417.06

338.17

414.38

453.55

412.94

441.33

(Dry)

431.82

404.05

421.75

421.99

360.69

360.34

343.23

350.41

431.91

355.88

354.64

430.93

432.29

413.09

333.08

413.34

453.14

412.85

440.20

(Dry)

429.64

403.82

421.69

421.63

361.05

360.41

342.76

350.01

431.57

356.78

355.12

430.58

431.94

411.71

331.43

412.78

452.98

412.57

439.70

(Dry)

430.57

403.55

421.28

420.78

360.15

360.55

342.53

342.64

431.12

347.44

351.80

430.11

427.33

407.86

330.07

412.91

452.80

412.12

439.13

(Dry)

429.71

403.45

420.50

Notes provided on pages 4 and 8

June 1996
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TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

Monitoring

Locution 1

.: •. • . : : • . • ; ' . - , • . . . • . ' . ':'•', ; ' •• ' . . •:y^::;:: :::.V/-:' :.. . - :. '• :-: ;. , •'•;':. ! ' - . • •" ; •• Dak' " :: :••.•';;••; : ' . . .•.:'•.:; p-.::;' ' :
:. :- • • • . ' ' . : ' . ' : ' .

June 27, 1995 1 July 26, 1995 || Aug. 26, 1995 : | | : ; ; Sept. 30, 1995;v || :Oct. 28,1995 || Nov. 18, 1995 || Dec. 14, 1995

: .;• " ' : • • : " ' • :~. ':'•-', .'. -•- ;•:,:- V;,-.' •:;.:.
:':'i': '•;[ •• .':'.• ;'': /•':." .-.-:1, : .' ".' !:'.',: .-.: •:--.V".i::.'::'i;Grouhdwater:-Eleyati6h" .v":!:';

 ;. :•;;•;. ^ '• :/i : ' ' • ' : •• :i • ••' '-• ": ' ' J •:••.." i ;-! : "• -: • : ' • ' • :"' : '•••.!:• :-

St. Louis/Upper Salem Hydrologic llnit.PiezpiheUrs-rContinued V :>: j. '-: .V-;.;-;:fM •••'•-: '-• ' : .:; • '•"'•• '. - ::'' " • -v '•>,/.••;.': ::::.: v ::':: ;••;';•:;.: r-V'- •' - -.• ':. • .•:' •': •-. •. -. :.:.:; "!• '.: :!'•!•'' --x ::.•'; •'. : ' : . -s. ••-" : , : : : : • : • • :.v::

PZ-206-SS

PZ-208-SS

PZ-300-SS

PZ-301-SS

PZ-1201-SS

MW-1206

420.04

NA

NA

NA

NA

368.19

419.04

436.44

NA

NA

392.33

367.12

418.22

435.60

NA

NA

365.30

367.86

415.49

431.63

NA

NA

377.98

351.67

415.34

429.86

428.62

358.09

375.25

361.31

415.19

428.83

428.32

357.19

374.88

362.46

NA

426.97

427.80

384.19

374.88

348.15

Deep. Salem'. Piezometers ;::;;:;•; '.;;:, .•:!;;. -.•.;•.:•• ..;;; ::;
 ::.::;.x ^: ;-:.:':.-' : -'>:::.•:•:.••;;; 'V •.':. :- ;;>.:;- •!:.; ;C : . ; • : • ; : ••;.:/. '-'S;-.!'; !?'. :•;•. .:- i1';. .-.:'•• ;'•;.': T:'̂ -- -;

;:
:':-i: .•';•-•'-':' S^/1-'. '.':-'::' :'-:': '•'•••'•• •:'":':'''••••'•. '"V: •'.'';.'! !.:./'! : -• '• ' ^ : . - •. . 'v •. '-::-:' '; ;; ;-,-

PZ-100-SD

PZ-104-SD

PZ-106-SD

PZ-111-SD

MW-1204

MW-1205

394.61

359.05

358.64

373.70

333.83

352.28

370.68

356.64

353.52

423.87

330.01

357.38

381.79

362.97

361.98

428.55

357.27

296.81

366.35

344.33

348.44

432.22

305.57

341.10

363.78

341.68

346.40

431.90

324.30

347.04

364.43

341.90

347.38

431.47

303.18

317.88

356.68

339.05

340.60

430.93

309.24

337.07

Keokuk Piezorneters:::::/':.::':.:::;;:..v;,:.;:::
::: • • . •::^{'"if-^.t\fr:':.^W^-^ :f^'. !. .-• :• ; ^Jv'li:' ̂ :^i4vi:::vi J?:^-: •:;'•;? j.'d'i;V:;::::

:-::?;; ^i^Ki^iJd^^iiH^lJii^Hixii:^-' i^:-:! :".:::'i: ; •'^^^tiS^^ •. •: '•••';.•••* .i':-:': :5:.'^:': i'..:;

PZ-100-KS

PZ-104-KS

PZ-106-KS

PZ-111-KS

438.17

444.63

442.18

441.58

438.93

444.74

442.51

441.91

437.84

444.27

442.48

442.01

434.72

441.98

440.30

440.39

433.90 I! 433.67

440.99 440.77

439.47 439.02

439.68 _J|_ 439.14

432.84

440.42

438.82

438.85

Notes provided on pages 4 and 8

June 1996
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TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

Monitoring

Location '.;

. . . • .. • • ' • . : . ; " . . ' : - . " • ' - . !' • . . . . " . . •'• '• '•/ '• :;?:y -5:::>-:.'.;?. ; : • • ' • Date. -.:';:::.:v-:^. \-.'^-':^/^'.":'\ . ' • • , . .-. ' • '".", • -.: ' •^'•\--^. ' . . ' . • '•.- • . ' . • ' . •

: June 27, 1995 v |(; July 26,1995 : ; |[̂ ; Aug. 26, 1995; jJ^Sept. 30;i9?5:i;

•:':\'i '• ' • ' ' • • ' ••• ' •• ' • ' . -. '. '. '•'.-. ' • ' . ; :;';-. : :^:;- :.- ::i:'-. :-- :.'.: :: : . - • ' . ' : • - ' . • . - • : . : . :
: V : ' . ; . :';.i'::'-iV

::., ••.'-••::•-' Leachate Elevation

: Oct;!28il995;::: Nov. 18, 1995 : Dec. 14, 1995

:••:;• -: '•;::••'; ' --r:- ••..•.: • ̂  '•:? VV .:-:-;' :-'.: : . \/l:'^i- •':'•:.-' --^ ''.:' ;'.' ; ; . - . • . . / • . ;'': '-'

Leachate Risers'./-/''-; '". •-; , . . ' • - • .;. - :: :i '• ; :. :.-:.'. [':•,.•.:•&: '•_ •' :'- . ' • • ' • ' ': ''• "•' •(, • '•• '•''.:.:; ; •• ' . v; •,;• :
: ••-.-: ;.:'•:'. •••]•_ ' v'/V.''* •"'•!'.' \ %•. i.HV;;'.:; ?•••• ' • •''• '':..'' : : : -•••-.-. ;'; . ' . • • : . • .•':.'• :--:

:
::V-:.:.V.v:-' : ' •:• / - . i ; ; ' ":- • " : '

LR-100

LR-102

LR-103

LR-104

LR-105

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

450.68

454.07

432.10

432.04

451.81

450.42

452.38

431.86

432.20

452.44

449.90

452.31

431.32

431.35

452.38

. . . . - . - . .-. : . 1
i.:-

:V:;.,
:^:;-:- •• ' ; ' ." . : :•; . .• :'':| .:-.i.':^.-' :.' :-i:v':: :: -' -:';v' -.;. :'•.• -" : : i ' . : .-- -;...xy.;.';V,!;:'IStarfartWateriEle^ :'-:;,^;\^" - . - : , ' '-. . '•. ' - . ' . . • • v.y

Staff Gauges :- •,,.:•:.>:;:•:•? ̂ .^•••:^;.]::;- '• •::-J^.v :/ .;.;:̂ :.' :^>;:V.;j-: . V^ •.;:•• .: ; ::;':; ••::i:"::; • ::-^V: :::-;:; •':!-'^^:^: -'M-:< '-. '.:S '.-":;-. )'^- ;-% ?^ ̂ ^^;-^:/.:.-' --;,; •:•;::'-. :-:-:iV:::;i::::;
:'v;v|; '.: A^r • ''.-.':; ;:': ••/L : ::V ::.' .-. :, ^- ./:••;.

SG-8 II NA HI NA ~|| NA || NA ~~|j 433.92 |[ 433.54 Hf 432.75

SG-9 J NA |L NA |j_ NA || NA | 433.92 | 433.54 | 432.75

NOTES:

NA = Not available. Water level data was not collected on the indicated date either because the piezometer,

leachate riser, or staff gauge had not yet been installed, or development was not yet completed. An equipment

malfunction prevented measurement of the water level in PZ-206-SS on December 14, 1995.

PZ-102-SS was replaced by PZ-102R-SS, and is inactive.

LR-101 was not installed because leachate was not present.

All elevations provided in feet above Mean Sea Level (MSL)

June 1996
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TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

Monitoring

•;.; Location

V : ' ' • •/.•'•• " . • • : . • .Date. :-. :: , , .
: . : • ' • : : , . . . • - . : ' • ' • • • . . ' . • : ' . . . • • . .

;- Jan. 4, 1996 : : Feb. 6,;1996 : ;: : ||:
: ̂ ;|:Mari:4ri9?iS;7?::': ||. |̂:Apr,;3vl95>6 ; ••;, !: May 3/ 1996:

. ' : ,:-:•:.• •': •'•;.;i::'-:;;- ' :.;':. :'\:\.; • • . . - • .' . ' :' /.:. -:-v ; . :•'.;••-•.: : : ••• Groundwater Elevation : : : ; ; . i ; : !.j : ;•' .-:.
:;:'-:: • .'.•' '•:":••.';:• "•- . : ' ' : • • ', '^- ';.'.•• ;•?' • V ' '

Shallow Alluvial Piezometers : V:.;.-
;.;: •..'.•.'• -; . !;•'.',. ".' ', ••' .-.-, .:,•••': . ..:•,:. :; •,'.:".;':!'. " : '" :V ::;.^.i::; ' :v-'0 ̂ ?:: ''•'••: j ''•'::!•? sNi ' i :!•!!'"''•' . - ! • : ' . i:. ' ; : • - . .!..:^ ''v.--" •:.>.. '-• ' , . ; • • ' !:

PZ-112-AS

PZ-113-AS

PZ-114-AS

PZ-205-AS

PZ-207-AS

PZ-300-AS

PZ-302-AS

PZ-303-AS

PZ-304-AS

431.05

431.07

431.20

430.98

431.10

434.11

431.34

431.28

431.13

430.46

430.47

430.67

430.54

430.52

434.03

430.80

430.64

430.52

429.80

429.93

430.09

431.04

429.97

433.72

430.27

430.03

429.93

429.53

429.48

429.93

429.85

429.66

434.02

430.03

429.77

429.59

430.73

430.79

431.60

430.68

431.12
»***

431.26

430.99

431.07

Intermediate Alluvial Piezometers .; •? :. ; ̂ r;'i; ;';;••; ?;;•.' • • -;;:-; H'; -'.'o; -e.-i1 i-;. :?:.;•:• ̂  -;. . :.;': : . ' ; ' • • -".'i l?-y- ̂  w^^^^x;^.^--;./;.1;?.;;;:-.- ,; •; :•;- :-K':v ';•: :.
::':; ;?p<j:.v:.;; 1 ;:-"-;.

PZ-302-AI

PZ-304-AI

PZ-305-AI

431.27

431.16

431.03

430.66

430.57

430.56

430.08

429.96

429.93

426.75

429.62

429.79

431.10

431.13

430.65

Deep Alluvial Piezometers .:;; ::.:̂ -f}-̂ .i\ •/:'i:f- r:::. -.•-. '• ' . :'.;-.' :.•':-• W^--^W'̂ .- ̂  i^---.- ̂ 'ii^^'^^^r?:^'^;:/'^^;^ ^ V,J ;v::t; -: - ^ !-."::V::i':-:: ' .-;•• . ' : •

PZ-113-AD II 431.03 |[~ 430.44 |F 429.92 jl 429.62

PZ-300-AD || 432.12 || 431.44 | 430.73 || 430.63

430.81
****

St , Louis/Upper Salem I ly drblogic Unit Piezometeris : ;•: • -.; v;j i j • ; \ !: :/; ! i; ij; ; ;: :; ;; : i f ; : $ ?.':;:; !;• • ;i / •; ; ; ':••;/;• •: ; : .;• ;:-;;.:::;: !;:; ii i '( ji { \ ;•;;.!; ; 11 :• • : \ \ \:§-. ] .-. •: ; . :';;.:.; •• • :$ i ••. .; ;•:•!. ;:!':; :;•; j ?.; '. .: |; •• -v ̂  • •: :

PZ-100-SS

PZ-101-SS

PZ-102-SS

413.63

387.48

Inactive

413.46

385.28

Inactive

413.20

385.58

Inactive

412.87

385.24

Inactive

412.83

385.09

Inactive

Notes provided on page 8

June 1996
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TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

Monitoring: 1

/Location :.

: • . . - : . . : - : .::-..:..-'.: . ; . • - . '-- .:. V; ' ;' '..: ;-,';•/;,,•:•':.•: ; :-'.••-•-; Date,'-; -'' ': :; ;';•' ;:-- \ : •! ; i' ::: : ,.'. • ; . ' • ' • ' '':" ' :^:. ' :.

Jan. 4, 1996

.: '-.::. ' • . - - ' • ;' ."! : .;: v- ' . • • ! . ' ' • . ••

Feb/6, 1996 j | ; M a r : : 4 , 1996 ;

: • . . . ;. ; . !:: ..:!.. Groundwater '. Elevation

:: : Apr; 3, 1996 | May 311996

f v^:.Uv./: -/'•/• . ' ' . •./:': .V ' • : ' • . ; : . '. •'-".;':
:i ;.:.; '•. -- : i/-

St. Louis/Upper Salem Hydrologic Unit Piezometers-Continued ;.;•; ; : .: : ;.• ']; '• '-•: V: ;• :- -
:; : ;:;

;- "^^Rr-K-v^-: •:: '••• :;;.- "i" ". --":-: • • • • : ' • ' . - • ' : : -. .-:•.-:.;;•; ^ •"•••'• -y" • -••

PZ-102R-SS

PZ-103-SS

PZ-104-SS

PZ-105-SS

PZ-106-SS

PZ-107-SS

PZ-108-SS

PZ-109-SS

PZ-110-SS

PZ-113-SS

PZ-115-SS

PZ-116-SS

PZ-200-SS

PZ-201-SS

PZ-201A-SS

PZ-202-SS

PZ-203-SS

PZ-204-SS

PZ-204A-SS

PZ-205-SS

420.59

361.47

361.53

343.21

343.70

430.90

346.47

350.40

429.87

431.16

414.34

330.68

412.73

452.45

412.13

438.64

(Dry)

431.58

403.78

420.28

404.70

362.30

365.31

357.52

359.94

430.24

351.88

350.84

429.09

430.58

413.23

351.62

412.42

452.24

411.92

441.28

(Dry)

440.83

405.38

419.93

404.61

362.01

362.92

350.46

347.42

429.58

346.25

350.87

428.31

430.06

406.34

346.13

412.14

452.21

411.92

440.27

(Dry)

439.74

405.15

419.10

418.91

362.85

362.99

356.22

357.55

429.35

356.00

350.78

427.51

429.65

414.31

337.96

412.03

451.88

412.06

441.20

(Dry)

440.02

405.46

419.11

418.24

363.71

376.44

376.83

371.56

430.34

359.97

352.41

428.65

430.89

423.5 P

353.41

412.05

451.69

412.03

441.81

377.56

441.19

406.69

420.13

Notes provided on page 8

June 1996
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TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

.•Monitoring;.

•• : • ' /i/jLocatiqn; V :: '

'•••/•:i.:---';::^; ".•;•". ••• , . "•' -. .• ,..- ;: •• ]: • - ."• : . - . - : • ' I:--, • ' ' Date;:-/ Vi:-.>V.^ ;:-. .; .V :-/. '- : ' ' • : ' - ...: ' ' : '.v .' :/- • •
: ; Jan ; 4, 1996 '..••••.• || : : Feb. 6, 1996; ; :..||.:.f /Mari 4, 1996: j: v; || : .; u Apr; 3, 1996 :•

~ . : : '•"••;•:• ' . y;'::: .
 ; .. '.'•/-. : . • •• •". . :;. ; • :. '•, '• ':;:.:'•;•'•'•'- : Groundwater: Elevation;; : ; i ^ : : ; " '̂. '••.

•May 3, 1996

St, Louis/Upper Salem Hydrologic:Unit:Pie:wm«ters^ohtihued:/:.;;:;.::.:
:';;:: ^V'v;? • .• : |,r; >:y

 : ; /:;;: ;,^;;:;;l.:.;:::;:.:p:::::,:''-' j ;::.•. ,;.
:\;; ; •• j. {;.. • • :• "i;,-; :; •'•'•'.

 ::/: •••;:'" '• .;-

PZ-206-SS

PZ-208-SS

PZ-300-SS

PZ-301-SS

PZ-1201-SS

MW-1206

414.13

428.60

427.50

395.65

376.00

348.17

413.86

428.93

427.88

407.66

378.52

359.29

413.53

426.41

426.56

415.13

372.92

350.53

413.80

428.87

426.58

420.17

379.44

359.27

414.81

432.54
****

423.94

NM
****

peep;Salem;PieMmcters,:;;.:;'
:.v;'.'i'. ;:;.;'';.';'. 1; ;.;:• .•';/;:'•.•. : ;- ; :v.'A; :;:O. '.'/•• ; : ' : • • ' • v-;;; '•::'.: ' • ' • / • ' : • • ! • ' '":;;' i.^^Tl-/';-!.-;;;^1;';::;..^-!:;;,:.-;;:.: V'/ :.'•'.;•''' ' .:-,:i-' ''.-.• ;.•:•• ::; -•.•:; ';..• '• '- •..:/' .. ' '••

PZ-100-SD

PZ-104-SD

PZ-106-SD

PZ-111-SD

MW-1204

MW-1205

355.04

343.15

341.52

430.63

306.96

339.32

363.01

361.88

356.82

430.06

356.52

350.89

357.73

348.24

346.26

429.43

318.98

314.15

372.88

360.25

350.17

428.90

332.51

342.90

367.82

370.88

364.81

429.00

344.32
****

keokufc;jP|i^mcte!ra':':v
:X:i:i^:;^^j;:i^ •

PZ-100-KS

PZ-104-KS

PZ-106-KS

PZ-111-KS

432.69

440.22

438.61

438.77

435.10

443.10

440.70

440.04

433.96

441.74

439.91

439.92

435.71

442.94

440.50

440.13

435.56

443.35

440.68

440.16

Notes provided on page 8

June 1996
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TABLE 4-2
WATER LEVEL ELEVATION SUMMARY

WEST LAKE LANDFILL

: Monitoring .

- •'• '.' ". "•:;.•:• Location j .::.V: :

•'-'• :: .:' : .': • ':; : ] O '•:' ! . .:. • ;:. . : -:- : • ^ ''.. ' ."^:'./ ;• .';: -). •' •• •• Vzie "• • • : ; . ;^ }:[ \ •' . \:^:.i ;'•.';•. '• . ''.• / .•-.• . : / • •^•!::;.-:Jv.;- ;

• :: Jan. 4; 1996 •. :.:][ -, ] -. Feb. 6, 1996 : .• 1 ' ||^ ; Mar. 4i:ii99< 1 :; . :::̂ :.:7; Apr. 3;:1996 : > |[ : May 3; 1996 : :

' • • • - ; ' : ! ;i;.:\:;'';v|:-;";,V:' :./•:•; '.;". ;-. ''.-.:'^:
 :''.i" !̂̂ :̂ :.--l£s!tî J!\W^ ; - . • •,:; • ,,/ L'.;^;-.^ .'v -:' -^ ; . ' ' .

Leachate Risers : . • ; . • • .- ,.vC. "' .Hv'vo;-'' : . . - : ; - ; : V : ; .';'• •' :.. ' V::,'::-:-:!:.;;. •^::^>i''y'-;:-1' . ^L- f>-^'^-'^:'^'- A:;i:;u.'.-v;-f .v.v: "•' .^:'--'-^-\.-.::';^ .-•:-." :"•":•'. •

LR-100

LR-102

LR-103

LR-104

LR-105

449.77

452.28

431.00

431.01 .

453.39

450.14

452.18

430.58

430.56-

453.40

450.60

452.22

429.98

429.95

453.61

450.61

452.51

429.71

429.82

453.70

451.64

452.30

430.75

430.59

453.43

: :.:: ' ;. • • •;/:'."" .. . - ' :;.: ̂ .:'v ' • : • ' . ; '^.&~: v : " j ::-;:
::- 'j- I ': :/^y' - :' ;..'? :i v H Surface ;Water Elevation ; • :; : . . ; ;•: ; v: ;;.;.:'; -.-; Ji. [;::;.; j: v;-i :• • • • - : r .:

:.-:- • '•:•• ••- ::-:?::"^ •.?:'•; ;:";f-::,. • ' • x

StaiFf-Gauges. •£':'v^:-:.': • fv ' ; ':'̂ ;:^"^::^^:;? • ̂  i : 'i .̂:'.̂ /:̂ :{-:> ĵ;::̂  '', '••^•- i^-: \ : " . :'•.'" - ' '" .^^ .; V.-^: .' -:'

SG-8

SG-9

433.68

433.68

433.98 II (Dry) II 433.99 | 433.07

433.98 _J|_ (Dry) || 433.97 | 433.02

NOTF.S:

NA = Not available. Water level data was not collected on the indicated date either because the piezometer,

leachate riser, or staff gauge had not yet been installed, or development was not yet completed. An equipment

malfunction prevented measurement of the water level in PZ-206-SS on December 14, 1995.

PZ-102-SS was replaced by PZ-102R-SS, and is inactive.

LR-101 was not installed because leachate was not present.

All elevations provided in feet above Mean Sea Level (MSL)

**** = Wells decommissioned in May.

June 1996
2»«4.J XLS
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APPENDIX H-2
SITE DAILY PRECIPITATION MONITORING

WEST LAKE LANDFILL

•t^at£.;3
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Total

;:;p:}̂  :::•;;;?
;;:Junte

0.00
0.43
0.00
0.00
0.00
0.02
0.03
0.04
0.22

0.42
0.00

0.00
0.00
0.00
0.00
0.04
0.00
0.00

0.075
0.335
0.775
0.02
0.00

2.405

:;.y.July.;.-;:-

0.24
0.18
0.00

0.00
0.00
0.00

0.00
0.00

0.065
0.00
0.00
0.00
0.66

0.10
0.02
0.50
0.00
0.00

0.00

1.77

:>':: AU&;:;
0.00

1.89
0.62

1.95
0.00
0.00
0.00

0.00
0.12
0.30

0.18
0.00
0.00

0.00

5.06

;;Sept;:

0.20

0.00
0.06
0.00
0.00
0.00

0.00

0.00

0.26

:t::-iQctv i

0.00
0.75
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.13

0.07

0.00
0.00
0.00
0.00
0.83
0.04
0.00
0.00
0.08
0.00
0.00
0.47
0.00

0.00
0.115

2.51

?:;Noyv:'
0.001
0.305
0.055
0.00
0.00
0.00
0.04
0.00
0.00

0.44

0.025
0.00

0.00

0.00

0.00

0.87

••-.•DeC.?.::

0.00

0.02

0.00

0.05
0.00

1.10

0.00
0.00

0.00

0.11

1.28

i^if^^^fei^3^.^:;: '̂::':S:'-'
.•-fjaii^:

0.20

0.80

1.00

:i«I

0.80

0.80

'̂ Mar.!:

0.21

0.21

April

2.18

5.68

7.86

-.•:>May'.|"
0.18
0.00
0.02

3.95

4.15

NOTES: Blank space = data not recorded.
Data collected through May 28, 1996.

June 1996
H2SITE.XLS Golder Associates 943-2848.207



APPENDIX H-2
DAILY PRECIPITATION DATA - LAMBERT/ST. LOUIS INTERNATIONAL AIRPORT

WEST LAKE LANDFILL

Date

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Total

/,:::f:^T::^^'. : :^ ':.;;:'^:.;0':|::|-.:...,.- :" ;'̂ ^-^^996^ :/ : : : '• ' ^U
June
0.60
0.09
0.00
0.00
0.00
0.06

T
0.17
0.06
0.28
0.05

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05

T
0.00

T
0.00
0.07
0.91
0.49
0.13

0.00
0.00

2.96

July

0.00
0.00
0.15
0.12

T
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.56
0.00
0.19
0.01
0.05
0.88
0.06
0.00
0.00
0.00
0.00
0.00

2.16

Aug

0.56
1.13
T

0.21
T

1.28
0.05
0.00
0.00

T
0.00
0.00
0.00
0.50
0.10
0.02
0.00
0.00
0.66

T
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.01

4.52

: Sept

T

0.00
0.00
0.00
0.00

T
0.17
0.03
0.00
0.00
0.00

T
0.00
0.00
0.00
0.16
0.00
0.00
0.17

T
0.04
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.17

0.74

; Oct • ; . .

0.00
0.39
0.13
0.00

T
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.72
0.02

T
0.00
0.07
0.00
0.00
0.49

T
T

0.00
0.08
0.02

2.01

: 'NOV.

0.23
0.02
0.00
0.00
0.01
0.02

T
0.00
0.00
0.94
0.05
0.01
0.00

T
0.00
0.00
0.00
0.00
0.00
0.00
0.00

T
0.00
0.00
0.00
0.00

T
0.00

0.00
0.00

1.28

; :Dec -: || Jan :

0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.13
0.00
0.00
0.00
0.00

T
0.00
0.05
0.00
0.46
0.95
1.11
T
T

0.01
T
T

0.00
0.00

T
0.00

0.00
0.10

T

2.85

0.02
0.84
0.00
0.03
0.09
0.06

T
0.00
0.00
0.00
0.13
0.00
0.00
0.00

T
T

0.03
1.08
T

0.12
0.00
0.11
0.68
0.01
0.00
0.06

T
0.00

0.00
0.01
0.00

3.27

• •.vFebf

0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

T
0.00
0.00
0.03
0.10

T
0.00

T
0.00
0.00

T
T

0.00
0.00
0.00
0.25
0.13

T

0.00

0.52

';.;MaiC

0.00
0.00
0.00
0.00
0.50
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.46
0.90
0.00
0.00
0.00
0.04

0.00
0.12
0.95

3.06

'i-A'pr.v

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.01
0.00
0.48
0.03
0.00
0.00
0.01
0.00
0.00
0.49
1.77
0.00
0.00
0.00
0.00
0.11
4.46
0.35
0.25

7.97

{-May. '

0.00
0.04
0.01
0.79
0.17
0.03
0.39
0.04
0.00
0.04
0.00
0.04
0.01
0.73
0.00
0.00
0.00
0.00
0.00
0.11
0.16
0.00
0.00
0.00
0.45
0.00
1.33
0.00
0.00
0.00
0.00

4.34

June:;
0.35
0.00
0.00
0.00
0.05
0.63
0.00
0.00
1.08
0.41
0.12
0.01
0.00
0.00

0.43
0.00
0.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.23

Note: Blank space = data not recorded.

August 1996
2848H2.XLS Golder Associates 943-2848.207



APPENDIX H-2

PRECIPITATION VERSUS PIEZOMETER WATER LEVEL ELEVATION

CUMULATIVE PRECIPITATION

: : " ::£-W : -.-'.'^i'::" "' ••" ;::-:;:::̂ :;;--v ;̂:̂ .VS^:: : .^^ .'̂ - î:'̂ !::: ' :.-"'' "r"!^:^\y-x;i*0:i;::::i5^::fe:::^'::::: :^.'. :^^::\' • •.::: . .-:• . :::•• • . • -^::::::::x^^ '̂: 4IBr .: :.y^^.^::*-:. • I'̂ r^iX^::-:^-:..1.::^;::^-..-:::" - :"

3/1/96 4/1/96 5/1/96 6/1/96 7/1/96 8/»/96

426

423

420

417

414

411

408 -

405

402 -

399

396

393

390

2/1/96 3/1/96 5/1/96 6/1/96 7/1/96 »/ 1/96

PZ-100-SD

2/1/96 3/1/96 4/1/96 5/1/96 6/1/96 7/1/96 1/96

PZ-IOO-KS

456

453

450

447

444

441

438

435

432

429

426

423

420

K Storm' EveD<:;.4/28/96 ,•„, ̂ H^H;!

5/1/96 6/1/96



PRECIPITAT!

APPENDIX H-2

SUS PEZOMETER WATER LE 'ATION

CUMULATIVE PRECIPITATION

3/1/96 4/1/96 5/1/96 6/1/96 7/1/96 8/1/96

PZ-I04-SS

383

380

377

374

371

368

365

362

339

356

353

':"::-'::!::-:;:i:;; ;;̂ :̂.::.;';;;:;.̂ feî ^^^^; " —

:.•:..^u-jriT.. • A^-]"-'f-^'^^$w.i,f:,.

2/1/96 3/V96 4/1/% 5/1/% 7/1/96 8/ 1/96

PZ-I04-SD

2/1/96 3/V96 4/1/96 5/1/96 6/1/96 7/1/96 1/96

PZ-104-KS

459

456

453

450

447

444

441

438

435

432

429

2/1/96

: : • • . ::-:<:s..:>:. •.:MWiM^::;:•:.:•;•:•::.•:::1... • . • . ; • • : • " . ^ . • • . • .-.A-:-::•:::::::••:.-•-.-:^:^:.:.••:.•: ::.i
-::.:.•;::".•:1?.^::*:: .: ttMjMfr*::.::..::1:::: :: .••.. • .. :: . .•.-1 :̂.:••.-•••::..• -..gST::̂ :%.:.«»{..: ^:.:.- .
•--v".. .•• :.:K^:^:::-. •il:|fSx--yV^;iiii!i:::.:iii . .;:;•:: . ' :. '-, ;.' • „ :;' \ ..• ' . ̂ ^I'V > ::i: :̂x '̂::'::i:-:-:::::" " -.
: ".. :.'^i.:!'.j-^:' • . •::i«:?&• *S?.i-i!i'i.•:.'!:.!!!•":' '. ' ' '- • '"• • - • \ :£.^"i-....-" ;.':;i?:!>!:s".:-*5.::""-';"-V" '
: / : • " . . ...^:"" :

-;::KJ^S;::ii1::i!iii:liii|^i V !^ " / . ' ^ \ '_ • _ ' ' :~::i|;- '"•__ • • ;-:
:-'|Uii:-i: : .̂i:! ' .

\\ : . ' . • . :•• ' . ' . ' . ' "..:. • -. --."..'•• '•• i .!i!i^:?i-:iir'r^i''..H.'"i'i!:!'!^\.:!!;1':'! : '" : ^ ' %• : j y - : .: • . ^ ,̂, , ' :. • :-_:.^:*--- •••;--.,_.- : • ^ '

.;i||ff;ViSl6rni Event 4/?8/%|l||̂ :

4/1/96 5/1/96 7/1/96



APPENDIX H-2

PRECIPITATION VERSUS PIEZOMETER WATER LEVEL ELEVATION

CUMULATIVE PRECIPITATION

3/1/96 4/1/96 5/1/96 6/1/96 7/1/96 «/ 1/96

PZ-106-SS

340

2/1/96 3/1/96 J/l/96 8/ 1/96

PZ-I06-SD

PZ-106-KS

468

465

462

459

456

453

450

447

444

441

438

435

432

3/1/96 4/1/96
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APPENDIX H-2

PREdPITATION~VERSUS PEZOMETER WATER LEVEKLEVCATION

CUMULATIVE PRECIPITATION

3/1/96 4/1/96 5/1/96 6/1/96 7/1/96 8/1/96

2/1/96 3/1/96 4/1/96 3/1/96 6/1/96 7/1/96 S/ 1/96

PZ-111-SD

3/1/96 3/1/96 6/1/96 7/1/96 8/ 1/96

PZ-lll-KS

420
2/1/96 3/1/96 B/ 1/96



APPENDIX H-2

PRECIPITATION VERSUS PEZOMETER WATER LEVEL ELEVATION

CUMULATIVE PRECIPITATION

4/1/96 5/1/96 6/1/96 7/1/96 8/1/96

449

446

443

440

437

434

431

428

423

422

419

2/1/96 3/1/96 4/1/96 3/1/% 6/1/96 8/ 1/96

PZ-113-AD

452

3/1/96 3/1/96 6/1/96 7/1/96 B/ 1/96

PZ-113-SS

432

449

446

443

440

437

434

431

428

423

422

419

416

2/1

' . - :••; ; ; "^pj^p-Storm Evem:4/:2$/96i;?. :$fv

4/1/96



APPENDIX H-2

PRECIPITATION VERSUS PEZOMETER WATER LEVEL ELEVATION

Cumulative Precipitation

r
10/1/95 11/1/9S 12/1/95

^•!;i:: C.jf '.':, ^^l ;\. f?y£^4 '''Kt̂ :f'̂ !̂̂ m îW^

2/1/96

flijjy^^
12/1/93

PZ-IOO-KS

11/1/93 12/1/93 2/1/96



APPENDIX H-2

PRECIPITATION VERSUS PIEZOMETER WATER LEVEL ELEVATION

Cumulative Precipitation

I a
3

!2

10/1/95 11/1/95 12/1/95 1/1/96 2/1/96

PZ-I04-SS

10/1/93

'. • ij* ' r"tj^^-../".;-^TTJ .•^'.-••'/.-'^:*^J- •

11/1/95 1/l/W 2/1/96

PZ-104-KS

436

10/1/95

.:. Storm Event 12/19/95 ' . " ,.•".•.

12/1/95



APPENDIX H-2

PRECIPITATION VERSUS PIEZOMETER WATER LEVEL ELEVATION

..> ...--:• ,^&
•̂fitiiit?

340

10/1/9}

Storm'.Evmt 12/19/95

n/i/95

1/1/96 2/1/96

432

10/1/95 1/1/96 2/1/96



APPENDIX H-2

PRECIPITATION VERSUS PIEZOMETER WATER LEVEL ELEVATION

Cumulative Precipitation

11/1/95 12/1/95 1/1/96

PZ-IIO-SS

10/1/95 1/1/96

PZ-111-SD

11/1/95 12/1/95 2/1/9*

. ; - • : 'VJ'/J^;-1 •,•'"•:•» ; m^:WK-?K-i;?i*ffiii£K&fi-'. :^^d_.-^ :•• :(-^.^-^^'^:0^-^^f.

11/1/95 12/1/95 2/1/96



APPENDIX H-2

PRECIPITATION VERSUS PIEZOMETER WATER LEVEL ELEVATION

Cumulative Precipitation

11/1/95 12/1/95 2/1/96

424

11/1/95 12/1/93 1/1/96 2/1/96

11/1/95 1/1/96



APPENDIX H-2

PRECIPITATION VERSUS PEZOMETER WATER LEVEL ELEVATION

Cumulative Precipitation

11/1/95 12/1/95 1/1/96 2/1/96

430

10/1/95 2/1/96

PZ-300-AD

IO/I/95 11/1/95 12/1/95 1/1/96 2/1/96

PZ-WO-SS

432

4)0

428

426

424

422

ion/95 11/1/95 2/1/96
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ST. LOUIS, MISSOURI

Saint Louis is located at the confluence of the
Missouri and Mississippi Rivers and near the
geographical center of the United States. Thus,
with a somewhat modif ied continental climate, it
is in the enviable position of being able to enjoy
the changes of a four-season climate without the
undue hardship of prolonged periods of extreme
heat or high humidity. To the south is the warm,
moist air of the Gulf of Mexico, and to the north,
in Canada, is a favored region of cold air masses.
The alternate invasion of Saint Louis by air
masses from these sources, and the conflict along
the frontal zones where they come together,
produce a variety of weather conditions, none of
which are likely to persist to the point of
monotony.

Winters are brisk and stimulating, seldom severe.
Records since 1870 show that temperatures drop to
zero or below an average of two or three days per
year. Temperatures remain as cold as 32 degrees or
lower less than 25 days in most years. Snowfall
has averaged a little over 18 inches per winter
season. Snowfall of an inch or more is received on
five to ten days in most years.

The long-term record for Saint Louis (since 1870)
indicates that temperatures of 90 degrees or
higher occur on about 35-40 days a year. Extremely
hot days of 100 degrees or more are expected on
no more than five days per year.

Normal annual precipitation for the Saint Louis
area, is a little less than 34 inches. The three
winter months are the driest, with an average
total of about 6 inches of precipitation. The
spring months of March through May are normally
the wettest with normal total precipitation of
just under 10 1/2 inches. It is not unusual to
have extended dry periods of one to two weeks
during the growing season.

Thunderstorms occur normally on between 40 and 50
days per year. During any year, there are usually
a few of these that can be classified as severe
storms with hail and damaging winds. Tornadoes
have produced extensive damage and loss of l i fe
in the Saint Louis area.
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ST. LOUIS, MISSOURI

TABLE 1 NORMALS, MEANS AND EXTREMESES

ZONE: CENTRAL WBAN : I 3994

OCT

b9.i
1b.7
57.9

94
1%3
23

197b

258

38

59

5.1

12.2
7 7

1 1 . 1

8.4

0.0

2.5

0.8

0.2
0.0

1 .7
0.0

998. b

7b
85
Sfc
bO

2.32
7.121984
0.21
1975
2.70
198b

I
1989
T
1989

8.8

S

28
52

1981

NW
58

1988

NOV

54.0
35.1
44. b

85
1989

1
19b4

612

0

47

b.2

8.8
6.7
14. b

9.4

0.5

1 .7

1.2

0.0
0.7

11.3
0.0

997.9

77
83
b3
b8

2.53
9.95
1985
0.44
19b9
3.71
1985

11.3
1951
10.3
1951

10.1

S

11
41

1987

W
b4

1984

DEC

42. b
25.7
34.2

7b
1970
-16

1989

955

0

43

6.8

7.2
b.b

17. 1

9.4

1.3

0.7

1 .9

0.0
7.0

23.4
1 .1

999.4

80
83
68
73

2.22
7.82
1982
0.32
1958
4.03
1982

2b.3
1973
12.0
1973

10.4

WNW

29
39

1985

SH
55

1984

YEAR

b5.5
45.3
55 4

107
AUG 1984

-18
JAN 1985

4938

14b8

57

b. 1

102.9
101 .b
160.8

U0.4

6.3

4b 2

n .5

40.9
28.1

101 .7
4.0

997.0

77
83
59
61

33.91
10.71

ML 1981
I

SEP 1979
4.91

APR 1979

2b.3
DEC 1973

13.9
JAN 1982

9.7

S

28
52

OCT 1981

W
66

MAR 1984

See reference Notes to this table on the following page.
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ST. LOUIS, MISSOURI

PRECIPITATION (inches) ST LOUIS. MISSOURI

TABLE 2 Y E A R
1 96 1
1962
1963
I96J
1965

1966
lib?
1968
1969
1970

1971
1972
1973
1 974
1975

1976
1977
1979
1979
1980

1981
1982
1983
1981
1985

1986
1987
1988
1989
1990

R«cord
Mean

JAN

3 .5b
0. 7"
1 . 70
2 . 5 1

0 65
2.89
1 .86
3.b l
0 .22

0 bb
0. 77
1 .40
3 . 5 1
5 .38
0 . 8 3
2 . 3 8
1 .70
1 95
O.b3
O.bl
4 .90
0 . 7 2
0 .84
0.53
0. 10
l 98
3. 30
2.58
I .42

2. 14

FEB

2 .53
0 25
2 30
1 . 1 6
4. 12
1 .72
1 09
2 04
0 bl
3.08
0 74
1 .04
4 . 1 7

3.59

1 .08
2 . 4 7
1 .60
1 48
1 .54

2. 18
1 .37
0.95
3 . 4 3
3. 77

4.68
1 .40
2.27
i .43
3 . 5 3

2.29

MAR

3 00
5 . 5 4
3 . 8 4
2 34
1 .09
2. 77
2. Ob
2 17
2. 17
1 .81
2 . 9 3
5 . 8 1
2 58
4 .08
4 . 2 8
b . 2 8
b . 6 7
3 b3
3.98
2 .97
2.88
3 . 5 4
5. 37
5. 18
1 .22
2. lb
1.73
4 . 5 3
2.bb

3 . 3 5

APR

2 52
l .98
4 .99
3 67

b 03
3 . 4 0
I .48
4 .01
9 09

1 .b5
4 49
4 . 2 5
2 . 4 0
4 . 5 6
1 .37
0.99
3 . 2 1
7 4 7
1 .54

3 40
2.55
7. 30
6.29
3 60
1 23
1 74
1 . 1 5
2. 10
3 07

3 . 6 7

M A Y

2 . 4 4
4 77

2 68
1 38
4 59
4 73
b. 79
2. 1 1
2 04

5.bb
1 02
3 .92
5.90
3 . 2 3
3.90
2 1 3
3.69
1 62
3 . 4 0
6. 79
4. 85
b .32
5. 19
3 30

2 42
2.00
1 . 44
4 1 1
9.59

4 . 1 1

JUNE

4. 75
3 8 7
2 . 7 3
3 03

1 .59
4 4b
0.90
8.65
5.08
2 4 3
1 19
4 23
3 . 4 5
3. 78

2 . 3 2
5 . 4 7
2 .39
1 .b7
2. 19

5 82
5 9b
4 32
2 . 7 4
9 43

4 . 4 3
3 .59
1 .97
2 . 3 4
3 02

I.Ob

JULY

5 49
1 . 37
4 25
3 . 1 7

1 .26
3 . 8 4
3 92
7 .08
0 60
4. 70
3. 10
2.85
0.90
2 56
2.28
4 . 2 8
6.03
3 . 6 7
3.56

1 0 7 1
7 . 9 1
1 .23
0.76
5 . 2 3
2 .61
5 .04
3.02
4 59
3 34

3 . 4 1

AUG

2.29
2 55
2 . 3 9
3 59

3. 72
1 . 36
1 60
0 52
6 . 4 4

0.08
2 69
2 4b
5.05
5 . 4 4

1 .27
5 . 3 4
0. 76
2.2b
2. 72
3 . 3 1
5 .27
2. 24
0.61
3.66
2 .22
5 56
2 . 3 1
3.00
2.81

2.95

SEP

2 . 6 3
1 . 1 3
1 47
3.00

2. 15
4. 33
3. 74
5 . 0 3
5 .54
3 98
b 21
3.52
2 .50
2 . 4 8
0.90
3 .64
3. 10

r
3. 12
1 1 7
5 . 2 7
1 24
8.88
0 . 4 3
7 . 9 9
1 .62
1 .99
1 .b9
0. 78

3 14

O C T

2 70
2.85
0 . 7 3
0 4b
2. 18
3 . 4 5
0.69
5 . 7 7
2 .21
l .51
1 47
2 . 3 3
1 .51
0.21
3 . 3 7
3. 76
2.28
1.81
2.89
3.81
2. 30
5 .40
7. 12
1 .9b
5 . 3 4
1 . 74
1 86
0.95
4 96

2 . 7 2

NOV

0 71
2.90
3 84
0 78
2 47
2. 15
5. 74
0 44
0 7 7

1 .67
5 59
3.b5
3. 15
2.62
0 . 7 3
4. 33
4 47
2.07
1 .25
2 . 7 1
3.89
7 .79
5 50
9.95
1 .58
4 .09
6 65
0.59
3 . 3 6

2 80

DEC
1 . 95
1 .99
0 . 6 7
1 .24
3 . 1 7

2 . 4 9
b 20
2 63
1 .99
1 40
6.50
3 54
4 36
1 . 71
2.28
1 1 3
2. 34
i .81
1 .85
0 bb
2.01
7.82
3 . 7 5
1 89
3.69

I .06
7 . 4 6
3 24
0.69
6.52

2. 36

ANNUAL
4 l . 20
34 . f a l
28 62
32. I 6
28 .26

32 34
4 1 30
32 49
4 3 . 7 2
36 20
33. 73
33. 74
39.82
36 83
4 0 . 2 1
2 3 . 4 6
43 41
37. 71
29 48
2 7 . 4 8

45 52
54 97
44 .80
51 .65
50 .73

3 4 . 8 8
38 . 38
3 3 . 9 3
28.60
45.09

37 .02

TABLE 3 AVERAGE TEMPERATURE (deg. F) ST. LOUIS. MISSOURI

YEAR
1 96 1
19b2
1963

1965

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

1981
1982
1983
1984
1985

198b
1987
1988
1989
1990

• co«-d
• art

1..
In

JAN

24 . 7
21 3

31 .9

25 0
31 7
28.6
29 2
21 a
27.4
29.9
32 6
29.8
33.2

28. 1
15. 1
19.6
16. b
31 .4

31 .2
22.5
32. 3
28. 3
22. b
34.9
30. b
29.2
41 .2
42.9

31 .2
39.5
22.9

FEB
3b.b
28.5

33.8

32. 1
31 3
29 3
35 3
33.0
33.9
34.3
34.5
36. 1
32 0

435
34 8
21 . 1
23. 1
27 9

36.8
28 6
38. 1
40.4
30.5
34.5
40. 1
30 5
28.2
11.3

31.6
43.2
26.0

MAR

39 6
48.8

34 .5

46. 7
48. 3
46. 1
37.8
40. b
4 1 7
45.0
SO 9
48 1
39 0

48.8
49 6
37 9
44 1
41.0

46. 7
15.3
44.5
37. 1
49.5

49.2
48.6
45.2
45.0
49.8

44 4
53. 7
35. 1

APR

53 1
58.2

58.4
51 . 7
58.5
55.6
56 9
58.0
55 9
56. 1
53 7
57.5
53 4

56.5
60 8
56.2
52.9
54.5

63 1
51.5
50.3
54 . 1
60.4

60.8
56.9
57. 1
57.7
55. 7

56. 1
b5.8
16 1

MAY

72. 1
63.9

70.5
61.7
60.8
61 .9
65 7
69 3

62. 3
66.4
61 7
65.0
676

60.8
71 . 1
63.6
65.5
66.9

60. 7
70. 7
62.3
63 2
67.6

b8.2
72 b
69 0
64.3
63.6

65.9
75.5
56 3

JUNE

74.0
75.4

75. 1
73.7
74.0
77 0
72.5
72. 3
78.9
734
74.6
69.5
74 .9

72.7
74 7
74.4
76.5
75.5
75.7
70.6
75.3
79.5
71 .b
78 3
77.9
77 7
74.8
77.2

75 2
84 5
65.8

JULY

75 8
77.3
'8.5
76.8
82.9
74.9
77.6
80.5
77.9
75.4
77.5
78 7
79.8
77 8

79.5
81 .2
78.5
79.2
85.0
78.7
79 3
83.5
78.3
79.3

82.8
81 .0
81 .6
79.3
80.2

79.5
88.8
70. 1

AUG

75.6
74.9
76 . 5
75 B

74.2
72.4
77.5
77 0
76.3

75. 7
76.3
76.9
74.5
77.9

74 3
76 4
76.4
78.4
83 5

76. 1
75.2
94.2
80. 7
74 . 7

71.0
78 9
82. 7
77.8
77 .9

77.6
87.0
68. I

SEP
7 I . I

68.5
69 . 3
69. I

65.6
66.5
68.0
69.3
71 .8

73.5
7 1 . 1
70 . 0
62.3
61 7

68.2
70. 7
73 I
70.8
72.5

69 2
68.0
72.0
68 2
70.9

73. 3
70 5
72.5
67 4
74 . I

70.2
79 9
60.4

OCT
59 . 2

66.9
54 0
56.4
54.2
57.5
56.9
56. I
56. l

63 . 7
54.8
60 7
57 8
59 0

50.9
55.5
55 6
59.2
55.9

55. 7
58. 3
59. 7
61 .8
61 .4

58.3
53.8
53.9
61.3
58. 1

58.8
68 b
48.9

NOV
44.1

45.7
47.3
48.5
47 1
42.0
43.5
434
43.6

46 O
39.8
47.0
41 .0
48. 3

37 0
44 7
47 5
44.5
46 4

48. 7
46. 3
48.2
44 . 3
46.5

41 5
49 1
47 2
47. 1
52. 7

45.4
54.0
36.8

DEC
32 . 0

22.2
31.9
41.7

34.8
34.8
32. 3
32. l
37 .0

40 6
30.4
30.0
34.0
35.5

28.5
30 6
35 0
38. 7
36.6

31 1
41 .6
20.5
40. 7
27. 3

35 4
38.0
37 2
24 1
34 . 7

35.0
42.8
27. 3

ANNUAL
53.8

54.3
56 . 0
56. l
54. 1
54 7
54 .5
54. 7
55. 1

56 2
54 6
55.9
54 9
55.3

54. 1
55.4
53 2
54. 1
5b.4

56 1
54 9
55.9
56 4
55.2
57 6
58. 2
57 0
55 7
59 0

56.2
65. 3
47.0

REFERENCE NOTES FOR TABLES 1, 2, 3 and 6 (ST. LOUIS, MO)

GENERAL

T - TRACE AMOUNT
BLANK ENTRIES DENOTE MISSING/UNREPOHTEO DATA.
' INDICATES A STATION OR INSTRUMENT RELOCATION

SPECIFIC

TAB LEI

(a) - LENGTH OF RECORD IN YEARS. ALTHOUGH
INDIVIDUAL MONTHS MAY BE MISSING.

. LESS THAN .05

NORMALS - BASED ON THE 1951-1980 RECORD PERIOD.
EXTREMES - DATES ARE THE MOST RECENT OCCURRENCE.
WIND DIR. - NUMERALS SHOW TENS OF DEGREES

CLOCKWISE FROM TRUE NORTH.
"DO" INDICATES CALM.

RESULTANT WIND DIRECTIONS ARE GIVEN TO WHOLE DEGREES

TUUJ
UI1X0 KIN M LOMG-TtU MiM OtllT JXHUUM
WO M»H MILT HIKIHUi TEMPIUTUMS.

EXCEPTIONS

TABLES 2. 3, ind 6

RECORD MEANS ARE THROUGH THE CURRENT YEAR.

BEGINNING IN 1673 FOR TEMPERATURE

1871 FOR PRECIPITATION

1937 FOR SNOWFALL
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ST. LOUIS, MISSOURI

HEATING DEGREE DAYS Base 65 deg F ST. LOUIS. MISSOURI

TABLE 4 SEASON
9b 1 -62
9b2-fa3
9&3-b-
964-65
965-bb

9bb-b7
9b7-b8
9b8-69
969- 7O
97O-7 1

971-72
972- 73
973-7-:
974-75
97S-7&

976-77
977-78
978-79
979-8C
980-8 '

981 -82
982-83
983-84
984-85
985-86

986-87
987-88
1988-89
1989-9C
1 99O-91

JULY
O
O
O
O
O

0
3
O
O
O

O
2
O
O
2

O
O
O
O
O
O
O
O
O
O
0
0
O
O
3

AUG
O
O

1 1
2
7

O
7
2
O
O

0
0
O
0
0

0
O
O
O
O
0
0
O
0
0

1 1
O
O
O
O

SEP
52
b2
33
55
49

78
6.7
1 4
27
24

47
29
31

1 27
1 1O
24
1 1
24
1 b
3O
35
49
58
1O3
b4

1 2
1 2
5

73
24

ocr
2 1 1
1 94
7 4

333
286

33b
2b8
293
3' 3
287

97
3 1 7
182
242
228

45b
291
292
223
3O5
298
2b 1
192
151
1 45
221
34b
354
1 83
25O

NOV

b23
595
574
52b
489
53d
b82
64O
fe4 4
635
574
751
538
625
498

832
bOl
528
b 1 O
553
483
5b9
498
b 1 b
55O
b99
490
528
53b
375

DEC
1O15
1 O4 1
1 320
1 O 1 9
7 i 7

931
928
1008
1 O 1 3
8b3

75 1
1 O69
1 O7 7
954
91O

1 1 25
1059
923
81 0
877

1048
721

1 37b
74b

1 159
91 O
83O
854

1 261
934

JAN
1 242
1 34 7
932

1 O 1 fc
1233

932
1 1 2 1
1 1Ob
1 24 1
1 1 59

1 O8 1
997

1 O83
979

1137

1 54 1
1 4O1
1 496
1 O35
1 O39

1 308
1OO8
1133
1 308
929

1 Ob2
1 1O2
730
b79

FEB
792

101 b
894
8b9
9 1 5
94O

1 O3 l
826
893
866

884
849
8O4
9 1 9
b 1 9

839
1 223
1 Ib7
1 O7 1
784

1 O 1 5
745
7O5
9faO
85O

b9i
995
1029
b57

MAR

783
5O7
b9b
938
570

530
587
834
751
718

&19
43O
539
8O3
SOS
4 7 1
84Q
b44
74Q
5b9

603
b32
8bO
487
50b

501
b 1 O
b25
49b

APR
3 7O
247
2 lb
250
397

257
290
247
257
303

295
348
253
353
288

1 9O
275
3bJ
331
1 27

4O 7
J37
342
2OO
1 94

267
24 1
293
327

MAY
2~5~~
'03
4 1
1 9

1 5b

i 88
i 37
85
55

i 22
80

1 2 1
1O1
48

i 58
36

158
8O
54

1 b8

9
1 1 7
1 1 5
42
4 4

1 0
1 7

1 28
85

JUNE

3
b
O
4

1 2
2

1 5
20
O

1 0
0

21
1
0

3
5
0
0
O

1 1
7
0
10
0

0
3
4
9

TOTAL
5 1 1 4
5115
4787
5O2 7
4823

4 738
51 23
5O70
52 i 4
4977

4438
4913
4629
505 1
4455

551 7
5864
551 8
489O
4452

52 1 7
454b
5279
4b23
4441

4 384
4b4b
455O
43Ob

TABLE 5 COOLING DEGREE DAYS Base 65 deg. F ST. LOUIS. MISSOURI

YEAR

1 9b9
1 97O

1 971
1 972
1 973
1 974
1 975

197b
1 977
1978
1 979
1 98O
l 98 1
1982
1 983
1 984
1985
1 98b
1 987
1988
1 989
1 990

JAN

0
0

O
0
O
O
O
O
0
O
O
O
O
0
O
0
O
0
0
O
O
O

FEB

O
O

0
O
0
0
O

c
O
O
O
0

O
O
O
O
O
O
O
O
O
0

MAR

O
0

2
5
1

24
2
8
2
7
2
O

7
0
3
0

1 4

25
0
4

1 1
3O

APR

9
54

35
35
1 7
36
1 2
38
69
1 7
9
23
77
7
3

24
7O
75
32
10
80
55

MAY

1 1 3
195
45

1 29
25
109
1 33
34

231
120
l O2
l 2O
42

191
4 1
fa7

l 28
150
251
144
1 1 1
47

JUNE

24b
247

427
268
294
1 b4
3O8
239
302
29S
354
320
327
1 86
322
442
21 4
4O7
393
389
305
382

JULY

486
4 1 O

326
394
435
463
405
453
509
426
446
626
431
453
578
423
45 1

561
5Oi
521
45O
48O

AUG

381
36O
34O
358
375
3OO
4O6
298
36O
36O
42O
58O
353
322
6O3
493
31 O
298
439
556
4O3
4O3

SEP

1 62
23b
279
2 1 9
187
52

1 1O
129
1 90
276
1 95
262
166
1 4b
274
202
245
2b7
l 83
238
1 51
3O4

OCT

43
1 7

62
9

57
25
51

25
4

1O
50
31
1 3
63
3b
57
43

21
5

1 6
75
4 1

NOV

O
O

1O
O
4
2
4

O
O
8
0
2
i

1 5
2
2
2
O

2O
0
6

1 2

DEC

O
O

O
O
O
0
O
O
O
O
0
O
O
4
0
1
0

O
0
0
0
0

TOTAL

4 4O
5 1 9
526
4 1 7
395
1 75
431

229
667
51 9
579
964

4 1 7
387
862
7 1 1
477

8O4
824
878
592
759

TABLE 6 . SNOWFALL (inches) ST. LOUIS. MISSOURI

S E A S O N
I9bl-b2
I9b2-b3
19b3-b4
19fa4-b5
19b5-bb

19bb-b7
T9b7 -b8
19b8-b9
19b9-70
1970-71

1 9 7 1 - 7 2
1 9 7 2 - 7 3
1 9 7 3 - 7 4
1 9 7 4 - 7 5
!975-7b

197b-77
1 9 7 7 - 7 8
1978-79
1979-80
1980-81

1981-82
1982-83
1983-84
1984-85
I985:8b
!98b-87
1987-88
1988-89
1989-90
1990-91

Record
Mean

JULY

0 . 0
0.0
0 0
0.0
0 0
0.0
0.0
0.0
0.0
0 .0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0 0
0 0
0 0
0.0
0 0
0 0
0.0
0.0

0 0

AUG
0.0
0 0
0.0
0.0
0.0
0.0
0 0
0.0
0.0
0.0
0 .0
0 0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0 0

0.0
0.0
0 .0
0.0
0.0

0.0
o.o
0.0
0 0
0.0

0.0

SEP
0.0
0 0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0 0
0.0
o .o
0.0

o.o
o.o
0.0
0.0
0.0
0 0
0.0
0.0
0.0
0 0

0 0
0.0
0.0
0 .0
0 .0

0.0

O C T
0 0
0.0
0.0
0.0
0.0
0.0

T
o . o
o.o
0 0

0.0
0.0
0.0
0 0
0.0

0.0
0 0
0.0
0.0
0.0

0.0
0 0
0.0
0.0
0.0

0 0
0 0
0 0

t
0.0

1

NOV
4~~7~
0.0

1
3. 1
I
I

1 .b
I
f
T

1 . 3
5 .2
0.0
1 .2
7 b

0 3
b 7
0.0
0 3
8.0

T
?
1

1 7
T

I
T

2 9
T
T

1 . 4

DEC
T"T
o.e
b.4
0 .3
0. 1
0. 1
4 2
1 . 3

10.2
0.9

0 0
1 .0

2b 3
l 5
3 .9

5.2
1 1 . 7

1 4
T

1 . 1

7 .9
T

b 5
1 .8
5 7

1
7 3
5.9
9. 1

1 3 . 2

4 0

JAN
T5~2~
3.5
8. 1
7 . 3
2.5
1 4
b.9
2. 3
2. 1
0 4

4. 1
2.2
4 . 2
4 1
4 5

23 9
22 .9
1 8 . 4
4 2
O b

Ib.b
3 3
2 . 3
5. l
1 .0

23. b
1 .4
0. 1
0 2

5 . 3

FEB

r~r
1 .8
e. a
5 7
7. 1

0.9
0 . 4
5 a
3. 7
1 . 4

1 9
3 0
4 5

1 2 . 1
4 . 5
b . 7
9 .3
4 . 8
7 . 4
8 2
9 0
0. 3
9.9
1 . 3
b. 1

O b
b . 7
3 .9
b 9

4 . 5

MAR
0 . b
1 .2
8.2
8 7
0.9

1 .2
7 7
2 . 7
5.0
0.2

0 .3
0 .2
7 4
b 3
4 8

0. 1
1 5 . 4
2.0
8 7
0.2

0 .4
1 .4
5 . 2

r
0.2

I
2.8

1 1 .0
8 . 4

4. 3

APR

— r~
1
T

0.0
T

0.0
0 0
0 0
1 0
b .S

I
0 2
0 0

r
0 0

0. 1
0 0
0 0
5 0
0 0

2 7
2 4

0 0
0.0

T

0 0
0 0
0 0
I

0 . 4

M A Y
— o~o"

0 0
0. 0
0.0
0.0

0 0
0 0
0. 0
0 0
0.0

0.0
0 0
0.0
0 0
0 0

0 0
0.0
0.0
0 0
0.0

0.0
0 0
0 0
0 0
0.0

0.0
0.0
0.0

T

1

JUNE
— o~o~

0 0
0 0
0.0
0.0
0.0
0 0
0. 0
0 0
0 0

0.0
0 0
0 0
0.0
0 0

0 0
0.0
0.0
0. 0
0.0

0 0
0 0
0 0
0 0
0.0

0 0
0 0
0 0

1

I

T O T A L
— 55. 8

7 3
31 5
25 l
10. b

3 b
20 8
1 2 . 1
22 0
9 4

7.b
1 1 a
42 4
25 2
2 5 . 3

3b 3
bb.O
2b.b
25 b
18 1

3b b
7 4

23 9
9 9

1 3 0

24 2
18 2
23 8
24. b

19.9

See Reference Notes, relative to all above tables, on preceding page.
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APPENDIX H-3

RIVER STAGE MONITORING DATA

June 1996 Golder Associates 943-2848.207



APPENDIX H-3

RIVER STAGE VERSUS PIEZOMETER WATER LEVEL ELEVATION
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425

River Stage-St. Charles, MO Mile 28 Station

t 400 ••;•
c
jo

2
<B2. 375 -.

UJ

350

6/1/95 8/1/95 10/1/95 12/1/95 2/1/96 4/i.'96 6/1/96

o

1
UJ

450

425

PZ-100 Cluster Water Level Elevation Comparison

350

6/1/95 8/1/95 10/1/95 12/1/95 2/1/96 4/1/96 6/V96



APPENDIX H-3

RIVER STAGE VERSUS PIEZOMETER WATER LEVEL ELEVATION

450

OT 425 |

350

River Stage-St. Charles, MO Mile 28 Station

6/1/95 8/1/95 10/1/95 12/1'95 2/1/96 4/1 /96 6/1/96

450 PZ113 Cluster Water Level Elevation Comparison

t 400 -f
c
o

2
I 375
HI

350 •

-PZ113-AD'.

•PZ113-SS \

-PZ113-AS ;

6/1/95 8/1/95 10/1/95 12/1/95 2/1/96 4/1 /96 6/1/96



GEOLOGIC/BKlUNITED STATES DEPARWENT OF THE INTERIOR -
STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO

LATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00

RVEY - MISSOURI
STREAM SOURCE AGENCY USGS

DATUM STATE 29 COUNTY 189

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1984 TO SEPTEMBER 1985
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
MAX
MIN

14.24
14.25
14.20
14.22
14.17

14.08
13.99
13.98
14.20
13.98

13.97
14.12
14.12
14.52
14.69

15.48
...

—
—
—

—
—
—
...

—

—
—
—
—
—

...

—

—

—
26.03
25.99
24.11

23.03
22.21
20.71
19.36
18.10

17.17
16.16
15.76
15.61
15.86

15.96
16.02
16.31
16.23
16.09

16.55
17.08
17.16
16.44
16.00

15.96
16.20
18.80
17.80
17.56

—

—
—

—

17.59
16.96
16.27
15.54
15.24

15.23
15.01
14.86
14.25
13.59

13.18
12.77
12.88
12.84
14.02

14.33
16.09
16.28
16.42
16.06

17.84
18.41
17.93
18.71
18.69

17.68
16.01
15.26
14.40
16.17
21.05

15.86
21.05
12.77

24.34
25.65
24.32
22.30
20.00

18.97
17.65
16.69
17.16
17.52

17.05
16.70
16.53
16.34
16.14

15.93
15.64
15.41
15.27
9.20

15.16
14.94
14.75

14.55
13.78

12.58
11.89
11.50
11.39
11.21
11.65

16.20
25.65
9.20

12.08
12.39
12.32
11.40
10.55

10.52
10.85
11.15
10.71

10.96

10.94
10.80
10.67
11.90
12.28

12.44
12.51
12.41
11.70
12.10

14.13
16.77
25.65
29.65
32.91

33.56
33.90
33.16
...
...
...

16.09
33.90
10.52

31.65
29.19
26.09
24.22
26.88

29.03
30.12
29.80
28.80
27.24

24.85
23.91
23.88
24.65
23.48

22.75
22.09
21.74
21.31
20.92

20.91
20.89
20.82
20.82
20.74

20.64
20.49
20.56
20.50
23.00
24.79

24.09
31.65
20.49

24.57
23.37
23.45
23.51
23.07

22.57
21.92
21.56
20.93
20.14

19.82
20.13
19.85
19.91
19.56

19.23
19.23
19.16
18.95
18.85

18.70
18.48
18.39
18.57
18.61

18.85
18.97
19.71
21.22
20.61

—

20.40
24.57
18.39

19.49
21.67
22.26
21.58
20.93

20.13
19.49
19.31
19.23
18.87

18.49
18.07
17.31
17.07
20.11

20.85
20.92
20.08
20.10
20.28

19.93
18.89
18.17

17.86
17.90

17.92
17.22
16.63
16.46
17.93
18.77

19.16
22.26
16.46

18.93
20.20
19.86
19.19
22.35

23.23
24.95
24.80
23.58
23.38

24.07
24.25
22.70
21.19
20.36

19.58
20.32
26.35
27.61
25.70

23.50
21.87
20.58
20.33
20.76

21.48
21.10
20.16
19.44
19.11

—

22.03
27.61
18.93

18.73
18.71
18.66
18.90
18.59

18.37
18.19
18.20
18.02
17.68

16.61
15.20
15.05
14.72
14.35

14.03
13.28
13.19
13.16
12.57

12.38
12.45
12.79
14.54
15.81

15.21
13.79
13.65
13.86
13.49
13.34

15.40
18.90
12.38

13.25
13.16
13.80
14.43
14.15

13.87
14.23
15.04
15.43
14.74

15.31
16.47
16.12
16.45
17.41

18.13
17.59
17.29
16.62
15.90

15.88
16.51
17.86
18.20
18.25

18.88
17.80
17.66
18.81
18.17
17.87

16.30
18.88
13.16

17.62
17.30
16.32
15.60
15.28

14.66
14.08
14.06
14.02
13.21

12.86
12.67
12.52
12.35
12.46

12.53
12.73
13.34
14.30
14.46

14.14

13.70
13.51
13.81
17.12

18.42
17.69
17.10
17.04
16.42
...

14.71
18.42
12.35



^TOENT OF THE INTERIOR - GEOLOGIcl^SUNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICrt^URVEY - MISSOURI

STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS

LATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1985 TO SEPTEMBER 1986
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14

L

' 15

16
17
18
19
20

21

22
23
24
25

26
27
28
29
30
31

MEAN

MAX

M1N

15.83

18.66

21.81

20.46

19.61

18.92

18.39

17.92

17.17

16.46

16.72

23.89

25.76

26.43

26.18

26.31

25.13
24.71

22.44

21.89

22.30

22.12

21.93

20.92

20.24

20.38

20.44

19.48

19.09

19.23

18.48

20.95

26.43

15.83

18.09

18.51

18.58

17.82

16.69

15.99
16.02

15.79

15.75

15.50

14.81

14.48

14.34

15.83

22.14

24.44

25.46

25.73

28.33

29.13

29.27

8.97

6.59

5.14

4.19

3.89

4.16

4.41

3.87

3.85

—

15.26

29.27

3.85

22.30
25.80

24.80

22.00

19.00

19.50

19.80

20.00

20.20

20.40

23.40

26.60

24.50

23.80

21.30

20.30

19.60

19.00

18.80

18.20

17.20

17.00

16.80
...

—

—
—
...

—
—

—

—

—

—
—
...

—

...

14.83

14.33
14.12

13.51
13.41

12.57

11.76

11.73

12.36

12.73

12.77

12.97

13.26

13.52

14.05

14.73

15.02

14.72

14.09

13.30

12.24

12.26

12.74

12.24

—
...

12.20

13.52

16.59

21.03

22.67

21.02

19.99

20.11

20.35

19.60

18.68
17.87

17.07

16.67

16.17

15.72
14.41

14.70

14.93

15.13

15.64

15.58

15.15

14.12

13.37

13.84
14.64

14.59

—
—
—

16.62

22.67

12.20

14.40
14.74

16.30

16.87

15.47

14.78

13.79
13.22

13.86

13.56

12.82

12.76

13.20

15.28

15.91

16.31

17.00

18.12

17.35

16.55

16.74

18.14

20.94

19.59

18.43

17.70

17.38

16.80

16.59

16.20

15.72

16.02

20.94

12.76

15.16

15.06

15.27

15.56

16.58

18.62

22.12
22.61

22.07

21.56

21.35

21.43

20.64

19.89

19.54

19.17

19.02

19.00

18.88

18.33

17.64

16.82

17.00

17.88

17.71

17.20
16.66

16.22

15.92

15.75

—

18.36

22.61

15.06

16.48

18.47

20.74

20.22

19.53

18.85

18.08

17.88

18.33

18.76

19.08
18.71

20.52

21.84

21.59

20.15
21.75

24.26
26.54

27.84

28.11

27.81

28.73

28.25

26.59

24.67

24.27

24.06

23.75

23.26

22.53

22.31

28.73

16.48

22.56
21.43

20.57

19.83

19.32

18.75

18.44
18.74

20.25
19.74

19.50

19.06

18.96

18.72

18.49

18.09
18.06

18.58

19.09

18.98

18.47

17.81

16.90
16.13

16.57

17.87

17.31

16.98

16.50

16.19

—

18.60

22.56

16.13

16.02

16.05

16.45
16.74

20.52

20.39

19.22

18.87

21.76
24.57

24.59

24.22

24.95

25.27

25.93

27.09
21. Ql

26.34

25.69

25.39

23.54

21.28

20.11
19.54

19.36

18.86
18.32

17.81

17.10
16.64

16.73

21.17

27.09

16.02

17.07

16.39

16.23

15.63

15.28

14.57

14.94

14.42

14.49

14.65

14.84

15.01

15.00

15.00

15.03

15.70

19.86
19.07

17.87

17.40

16.98

16.65

16.35

15.73

15.25

15.46

16.18

16.08

15.69

15.33

15.21

15.91

19.86

14.42

15.19
15.16

14.94

14.73

—

...

—
...

14.33

14.29

14.66

14.60

16.65

17.43

16.52

15.63

15.23

15.65

16.10

19.15

18.68

20.87

21.30

24.28

26.40

26.02
26.17

25.29

25.36

—

—
—

—



UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - MISSOURI
STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS

ATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189
'ROVISIONAL D SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1986 TO SEPTEMBER 1987
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12

> ' 3
F 14

15

16
17
18
19
20

21
22
23
24

25

26
27
28
29
30

> 3 1

MEAN
MAX
MIN

27.66
30.59
31.91
34.62
35.37

36.61
36.94
36.22
35.11
34.28

33.73
32.50
31.12
29.14
29.47

30.11
29.90
29.28
28.61
27.94

27.49
27.16
26.92
25.99
25.82

25.77

26.39
27.75
28.33
27.95
27.53

30.26
36.94
25.77

26.56
25.91
25.41
24.74
24.51

24.14
23.89
23.74
23.59
23.36

23.34
23.27
23.15
23.06
22.96

22.68
22.67
22.25
22.17
22.17

21.89
21.20
20.94
20.82
20.82

20.29
21.56
21.79
21.39
20.76

—

22.83
26.56
20.29

20.50
22.03
24.11
24.92
24.33

23.34
22.34
21.86
23.26
24.34

24.59
23.92
22.75
21.64
20.23

19.49
19.71
20.02
19.69
20.00

20.23
20.05
19.92
19.49
18.28

17.05
16.60
16.49
16.37

16.20
16.16

20.64
24.92
16.16

16.09
15.95
15.78
15.55
15.64

15.65
15.59
15.35
15.35
15.36

15.27
14.94
14.56
14.50
15.12

15.94
16.27
16.25
16.19
15.65

14.88
14.39
14.37
14.60
14.76

14.60
13.81
13.89
14.36
14.55
15.88

15.20
16.27
13.81

16.70
16.94
16.65
16.13
16.01

16.09
16.04
16.08
15.68
15.43

15.62
15.61
15.14
14.78
14.00

13.27
12.93
13.10
15.41
17.05

16.92
16.74
16.69
16.64
16.51

16.39
16.45
16.40

—

—
—

15.76
17.05
12.93

15.70
16.04

20.83
22.93
22.02

20.55
20.09
19.35
18.64
18.25

17.96
17.90
17.73
17.46
17.47

17.24
17.01
16.95
17.24
18.94

24.84
25.54
24.91
23.55
22.59

22.52
23.73
26.12
26.13
26.17
25.29

20.70
26.17
15.70

25.35
24.41
23.27
23.33
23.34

23.37
23.40
23.06
22.00
21.78

21.62
21.36
21.33
23.74
26.74

26.74
27.32
26.95
27.49
26.24

25.04
24.13
23.70
23.29
22.67

22.81
22.51
21.42
20.85
19.74

—

23.63
27.49
19.74

19.41
19.73
19.47
19.29
19.65

22.52
22.95
22.81
22.04
21.46

20.41
19.16
18.64
18.74
19.15

19.66
18.92
18.46
18.28
18.49

19.27
18.94
19.30
19.82
19.59

18.74
18.11
17.80
18.84
21.52
24.34

19.86
24.34

17.80

24.91
23.95
22.62
21.78
21.50

20.70
20.00
19.46
19.35
19.35

19.19
18.55
18.29
18.11
17.53

17.52
17.13
16.91
16.73
16.41

15.97
15.82
16.50
17.77
17.16

17.34
17.25
16.35
16.39
16.65

—

18.57
24.91
15.82

16.87
16.59
16.11
16.04
15.94

15.16
15.72
16.32
16.23
19.84

20.66
20.77
21.44
21.01
22.01

21.73
21.64
21.35
20.59

—

17.77
16.72
16.42
16.30
15.76

15.61
15.19
14.67
14.57
14.73
14.57

.„

...

14.62
14.27

13.96
13.71
13.29

13.27
13.00
12.74
12.89
13.06

13.15
12.72
14.04
16.57
15.29

15.50
17.49
17.77
18.03
17.45

16.26
15.42
15.03
14.79
14.55

14.06
13.77
13.44
19.19
21.44
20.64

15.21
21.44
12.72

19.56
18.60
17.41
16.61
16.13

15.26
14.61
14.33
14.29
14.19

13.99
13.79
13.85
13.90
14.22

13.96
14.32
14.72
14.56
16.87

17.35
16.08
15.36
15.13
14.92

14.57
14.30
14.11
13.94
13.71

—

15.15
19.56
13.71



UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - MISSOURI
ATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS

ATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189
'ROVISIONAL D SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12

> 13

14
15

16
17

18
19
20

21
22
23
24

25

26
27
28
29
30

» 3 1

MEAN
MAX
MIN

13.67
13.52
13.25
13.15
13.35

13.08
12.92
12.77
12.73
12.73

12.71
12.65
12.60
12.42
12.34

12.52
12.61
12.47
12.29
12.29

12.41
12.42
12.41
12.42
12.29

12.28
12.18
12.06
12.05
12.24

12.01

12.61
13.67
12.01

11.74
11.74
11.86
11.95
12.17

14.45
14.86
13.71
13.16
12.83

12.64

12.46
12.53
12.63
12.48

12.27
12.20
12.24
12.25
12.29

12.39
12.71
12.79
12.62
13.17

15.80
16.99
17.38
17.09
16.30

—

13.32
17.38
11.74

16.57
17.55
16.52
15.55
14.92

14.37
13.32
13.27
13.45
14.17

14.65
14.16
12.87
12.43
12.71

12.90
14.03
13.69
13.82
15.40

19.49
21.98
21.95
20.97
20.86

20.20
19.60
22.59
22.86
21.50
20.79

16.75
22.86
12.43

19.69
18.12
17.03
16.53
16.01

15.51
15.15
14.74
14.79
14.37

14.30
14.41
14.46
13.95
13.28

11.74
11.25
10.88
10.34
11.48

13.44
13.71
13.58
14.08
14.26

14.03
13.37
13.27
12.66
11.34

10.91

13.96
19.69
10.34

12.58
15.44
15.51
15.95
15.44

14.69
13.86
12.91
11.66
11.21

12.93
13.37
12.84
12.47
12.03

11.39
11.62
12.21
13.68
15.99

17.47
17.45
17.46
17.38
17.81

18.13
17.03
16.11
15.40

—

—

14.55
18.13
11.21

14.48
15.22
15.46
17.11
19.21

18.76
18.40
18.53
17.49
16.87

16.51
16.25
16.37
15.84
15.76

15.45
15.16
15.00
14.80
14.65

13.87
12.89
12.07
12.76
12.93

12.88
13.45
13.56
12.79
19.98

21.18

15.67
21.18
12.07

19.69
19.08
19.73
21.21

—

21.31
20.70
19.66
18.76
18.35

18.10
17.81
17.53
17.50
17.38

17.22
17.08
17.08
17.28
17.56

17.44
16.83
16.82
16.62
16.57

16.48
16.32
16.37
16.36
16.38

—

—
_„

16.32
16.27
16.27
16.36
16.39

16.11
15.56
15.43
14.35
13.18

13.32
13.86
14.00
13.61
13.69

13.92
13.51
12.73
13.24
12.83

12.73
12.91
12.78
12.17
11.94

12.07
12.69
13.55
13.46
12.78
12.42

13.89
16.39
11.94

12.17
12.18
12.11
11.87
11.58

11.49
11.61
11.51
„.

11.26

11.18
11.07
10.93
10.92
11.17

11.43
11.11
10.83
10.90
10.71

10.44
10.34
10.84
10.56
10.23

10.31
10.13
9.98
9.89
9.87

—

—
...

9.88
9.93
9.85
9.89
10.45

11.36
11.34
10.60
10.34
10.19

10.09
10.16
10.20
10.31
10.44

10.73
10.93
10.68
10.55
10.63

10.39
10.39
10.86
11.07
11.08

11.05
10.85
10.53
10.37
10.39

10.30

10.51
11.36
9.85

10.30
10.42
10.74
10.71
10.41

10.19
10.13
10.18
10.06
9.85

10.18
10.73
10.93
10.73
10.21

10.08
10.00
10.81
11.04
11.14

10.40
9.96
9.94
9.81
10.32

10.79
10.79
10.31
10.05
10.24
10.64

10.39
11.14
9.81

10.46
9.97
9.78
9.70
10.98

10.34
9.77
9.57
9.69
10.08

10.33
10.19
10.15
10.05
11.00

10.61
10.38
10.42
11.58
13.48

12.03
11.30

11.31
11.19
11.47

10.82
10.42
10.42
10.42
10.43

—

10.61
13.48
9.57



UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - MISSOURI
STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS
TITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189

'ROVISIONAL D SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12

1
" 14

15

16
17
18
19
20

21
22

23
24

25

26
27
28
29
30

> 31

MEAN
MAX
MIN

11.05
11.70
12.36
11.53
11.37

11.69
11.28
10.86
10.64
10.48

10.39
10.29
10.32
10.30
8.65

7.32
6.77
5.26
3.61
10.35

10.37
10.46
10.66
10.58
10.57

10.53
10.65
10.62
10.54

10.40
10.41

10.06
12.36
3.61

10.65
10.62
10.44
10.40
10.28

10.30
10.26
10.26
10.34
10.56

10.60
10.62
10.77
11.24
11.32

11.07
10.40
10.24
10.50
10.89

11.09
10.99
10.87
11.87
11.22

10.08
10.49
12.05
12.03
12.25

—

10.82
12.25
10.08

12.85
11.81
10.94
11.15
9.93

8.59
8.09
8.39
8.10
8.01

8.55
8.03
7.48
7.25
8.37

9.14
8.33
7.68
7.32
6.88

6.52
6.31
6.67
9.27
9.54

8.55
7.95
8.32
11.25
13.55
13.05

8.96
13.55
6.31

12.19
11.33
10.08
8.81
8.34

11.85
13.28
12.38
10.49
9.13

8.34
8.90
9.41
8.65
9.35

9.17
8.12
7.22
7.88
8.15

7.57
7.58
7.82
7.31
6.83

8.28
8.99
8.85
9.40
9.75
8.95

9.17
13.28
6.83

8.43
9.88
11.10
10.67
10.50

10.30
9.99
9.61
10.03
9.01

8.28
7.93
7.77
7.53
7.39

6.97
8.78
11.39
11.08
10.24

9.58
9.31
9.13
9.13
10.06

10.52
9.82
8.57

—

—
—

9.39
11.39
6.97

8.03
8.70
9.49
9.76
9.66

9.60
8.99
8.99
9.16
11.00

11.67
12.65
11.74
10.80
10.77

14.87
16.69
16.89
15.46
14.08

14.62
16.44
15.15
13.83
13.34

12.69
11.92
10.70
9.47
10.67
10.32

11.88
16.89
8.03

10.26
11.33
12.72
16.14
17.03

16.56
16.66
15.63
14.61
13.70

12.31
12.08
12.92
12.48
12.53

12.24
11.90
10.90
10.63
11.47

12.12
11.65
10.86
10.86
10.59

10.31
10.02
10.09
11.04
11.24

—

12.43
17.03
10.02

10.40
11.04
11.20
10.35
10.64

10.37
10.21
10.14
10.23
10.99

10.36
10.11
9.98
9.91
9.86

9.70
9.55
9.45
9.51
9.60

9.64
10.07
11.55
11.53
11.11

13.73
14.89
14.21
13.72
13.30
12.13

10.95
14.89
9.45

12.87

14.70
13.93
13.05
12.91

12.00
11.46
13.39
13.65
13.57

13.11
12.36
11.16
11.23
12.59

13.37
12.91
12.48
12.16
11.15

11.05
12.23
12.11
11.47
11.32

11.18
10.54
10.57
12.00
14.34

—

12.36
14.70
10.54

14.74

13.00
12.00
11.57
11.25

11.35
11.35
11.02
11.03
11.14

10.75
10.39
10.67
11.17
10.66

10.17
10.03
10.17
10.09
11.16

11.38
11.23
11.12
11.37
11.34

11.38
11.20
10.82
11.45
11.65
11.75

11.24
14.74
10.03

12.81
11.91
11.41
11.20
10.94

11.58
12.03
11.47
10.37
10.20

10.04
9.81
9.73
9.70
9.70

9.63
9.56
9.67
9.52
9.38

9.51
9.57
10.77
15.13
14.32

15.09
15.13
15.34
15.79
16.86
17.16

11.78
17.16
9.38

20.81
20.66
18.80
16.52
14.99

13.94
12.91
12.57
15.20
18.78

22.19
24.14
24.72
24.33
22.00

20.60
20.03
18.41
17.46
16.89

16.66
15.74
15.16
14.57
13.78

12.83
12.10
11.62
11.34
11.07

—

17.03
24.72
11.07



ARTMEUNITED STATES DEPARTMENT OF THE INTERIOR -
STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO

ATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00
'ROVISIONAL DATA

^^UIURVEY - MISSOURI
STREAM SOURCE AGENCY USGS
DATUM STATE 29 COUNTY 189

SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12

k 13
* 14

15

16
17
18
19
20

21
22
23
24

25

26
27
28
29
30
31
|1
MEAN
MAX
MIN

10.90
10.72
10.63
10.50
10.41

10.53
10.41
10.38
11.08
10.82

10.35
10.68
10.88
10.59
10.89

11.27
10.61
10.27
10.83
11.46

11.56
10.75
10.60
10.47
10.26

•10.27
10.29
10.17
10.18
10.03
10.20

10.61
11.56
10.03

11.20
12.58
14.37
13.38
12.01

11.76
11.23
10.41
10.24
9.95

9.39
8.75
7.98
7.48
7.23

7.00
6.92
6.88
7.13
7.05

6.59
6.26
6.12
6.14
6.32

6.34
6.24
6.14
6.13
6.14

—

8.51
14.37
6.12

6.08
6.00
5.90
5.79
5.76

5.79
5.79
5.96
5.77
5.65

5.92
5.87
5.80
5.78
6.08

6.11
6.16
5.94
...

—

—
...
...

—

—
—
...

—
—

...

—

—
...

—
—

14.76

11.39
7.85
6.96
6.79
6.56

6.38
6.30
6.33
6.42
6.44

6.38
6.40
6.42
6.49
6.85

7.11
7.13
8.02
9.05
8.97

8.57
8.25
8.22
9.37
8.13
7.20

—
—

7.34
8.18
8.24
8.68
9.02

8.80
8.38
8.34
9.65
9.36

8.80
8.75
8.23
8.13
8.62

9.51
11.82
13.31
13.42
12.27

10.93
10.38
12.20
14.50
15.76

14.82
14.14
13.29

—

—
—

10.53
15.76
7.34

12.80
12.87
12.30
11.81
11.64

10.76
10.84
11.34
12.18
13.72

12.96
13.16
12.95
14.65
20.44

25.65
25.94
25.02
23.56
22.70

20.64
18.84
17.59
16.77
16.10

15.62
15.49
15.79
16.06
16.54

—

...

—

16.53
16.74
16.95
16.68
16.59

16.30
16.12
15.81
15.70

15.69
15.91
16.21
16.81
18.80

17.93
17.55
17.15
16.72
16.57

16.78
16.68
15.89
15.48
15.64

14.81

14.58
13.82
13.37
16.12

—

—

—

18.56
18.13
17.56
16.93
20.40

21.73
22.14
21.52
20.24
18.61

17.56
17.07
18.58
20.47
20.57

24.34
31.47
34.16
34.18
33.60

31.38
27.55
24.39
23.02
23.13

23.49
24.93
27.96
28.79
28.32
26.59

23.79
34.18
16.93

24.38
22.39
21.01
20.67
20.41

19.99
22.01
25.18
26.55
27.94

28.38
28.18

—
23.50
22.06

22.20
24.46
26.14
26.64
26.91

27.31
27.19
26.75
26.15
25.33

24.57
23.77
23.43
22.89
21.98

—

...
—

21.28
20.47
20.00
19.71
19.33

19.01
19.09
18.69
18.37
18.09

17.67
16.54
16.21
17.60
17.29

15.69
...

14.37
14.14
14.32

13.96
13.72
15.33
17.75
18.46

16.99
15.28

-14.38
14.94
18.61
20.01

—

...

18.69
17.35
16.33
15.80
16.12

16.03
15.74
15.63
15.82
15.10

14.71
14.18
13.85
13.34
13.43

13.60
14.66
17.80
16.63
16.22

16.59
15.47
14.83
14.32
14.08

14.38
13.89
12.89
12.61
13.10
12.59

15.03
18.69
12.59

12.32
12.16
11.52
11.23
11.02

11.24
12.04
11.94
11.81
11.63

11.81
11.82
11.86
11.84
11.77

11.83
11.82
11.82
11.82
11.82

11.82
11.82
11.82
11.82
11.82

11.82
11.80
11.83
11.82
11.83

---

11.78
12.32
11.02



UNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAL SURVEY - MISSOURI
STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS

ATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189
ROVISIONAL DATA SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC . JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12

1 13

" 14

15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

> 3 'r
MEAN
MAX
MIN

—

—
—
—
—

...

—
—
—

—
11.89
11.25
10.80

10.60
10.64
10.85
11.29
10.88

10.70
10.60
10.41
10.19
10.14

10.13
10.10
10.41
11.32
10.61
10.07

..-

—

9.91
9.85
9.62
9.39
9.36

8.92
8.57
8.36
8.67
8.85

8.34
7.78
7.43
7.34
7.32

7.16
6.96
6.78
6.84
6.92

6.64
6.53
6.31
6.23
6.09

5.99
6.05
6.66
6.68
7.66
—

7.64
9.91
5.99

8.44
8.43
8.39
8.41
9.96

10.76
9.65
8.41
7.63
7.01

6.73
6.54
6.37
6.17
6.09

6.14
6.35
6.53
6.52
7.03

8.03
8.88
8.46
7.83
7.55

7.31
6.96
6.43
6.99
10.93
11.59

7.82
11.59
6.09

11.91
11.72
12.04
11.74
8.68

7.89
8.21
7.40
6.85
7.25

7.22
7.42
9.22
10.32
10.10

9.71
12.00
15.29
15.75
15.89

15.54
13.80
13.02
14.43
13.69

13.01
12.35
11.50
9.93
8.97

10.31

11.07
15.89
6.85

11.09
11.04
10.24
9.56
9.18

9.35
14.08
16.17
15.55
14.71

13.23
11.77

11.12
11.37
11.12

10.38
10.93
11.28
9.93
9.18

9.11
10.32
10.54
10.12
9.60

8.97
8.97
9.82
...

—

—

11.03
16.17
8.97

10.42
10.20
9.36
8.89
8.84

12.22
12.21
10.68
10.28
11.21

9.93
8.77
8.21
8.10
8.32

8.03
7.81
8.81
9.60
9.97

10.03
11.72

—
...

—

—
—
—
—
—

—

...

—

—
—

—
—
—

...

...
™

—

—
—
—
—

—

19.21
20.17
21.77

22.69
22.51
21.69
20.68
19.83

17.97
16.55
16.09
15.66
15.70

—

...
_._

18.63
20.39
19.79
19.32
19.60

20.19
22.36
22.27
21.80
21.71

21.08
20.08
18.31
19.12
20.32

21.11
20.33
20.29
19.11
17.53

16.76
16.61
16.23
16.35
16.64

17.81
20.20
19.71
18.88
18.94

18.78

19.36
22.36
16.23

18.51
18.15
17.92
19.89
19.71

18.73

—
18.53
17.32
18.55

18.86
17.74
16.86
16.26
16.34

15.98
15.71

15.55
20.29
19.83

18.42
17.18
16.14
15.26
14.59

15.15
15.76
14.66
14.04
13.73

—

—
—

13.11
12.71
12.71
13.02
12.30

11.88
11.73
11.46
11.33
12.68

14.69
13.26
12.05
14.14
17.45

15.91
14.54
13.52
12.62
11.88

11.31
11.04
10.74
10.47
10.61

10.64
10.31
10.28
10.31
10.07

9.88

12.21
17.45
9.88

9.94
9.83
9.72
9.70
9.68

9.89
9.87
9.68
9.90
9.95

10.02
...

9.95
9.79
9.84

10.14
10.23
10.19
9.96
10.02

9.78
9.69
9.72
9.82
9.73

9.55
9.48
9.39
9.35
9.34

9.39

—
...

9.39
9.36
9.39
9.65
9.63

9.80
10.03
9.87
9.70
9.52

9.50
9.57
9.62
10.56
11.22

10.62
10.28
10.61
10.72
10.50

10.33
10.23
10.52
10.82
10.36

10.05
9.93
9.90
9.83
9.73
...

10.04
11.22
9.36



KRTMENT OF THE INTERIOR - GEOLOGICALLYUNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAITSURVEY - MISSOURI
STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS

ATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189
ROVISIONAL DATA SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1991 TO SEPTEMBER 1992
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12

t 13

F 14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

I''r
MEAN
MAX
MIN

9.53
9.45
9.36
9.38
10.05

10.01
10.33
11.31
11.16
10.56

10.09
9.86
9.69
9.54
9.47

9.37
9.36
9.31
9.15
9.13

9.22
9.18
9.25
9.55
9.53

9.53
9.34
9.26
9.65
9.78
9.77

9.68

11.31
9.13

9.91
10.48
11.65
11.48
10.92

10.36
10.13
9.20
8.36
7.77

7.39
7.07
6.77
6.40
6.14

6.01
6.02
5.98
6.57
8.95

10.60
10.80
11.11
10.60
10.04

8.92
8.27
8.23
7.81
7.64

—

8.72
11.65
5.98

7.60
8.08
9.04
10.79
10.93

10.53
10.82
10.18
9.19
8.55

8.03
7.99
8.01
8.34
8.74

8.23
8.27
8.67
9.43
10.01

11.29
14.76
13.34
12.24
12.79

13.58
13.81
13.62
12.39
11.67

10.61

10.37
14.76
7.60

9.77
9.05
9.02
8.89
9.85

10.33
9.45
9.22
9.76
10.03

9.94
9.93
10.03
9.39
8.82

8.59
9.73
10.17
9.73
8.64

8.40
8.21
7.91
7.59
9.02

10.17

9.85
8.75
8.31
8.56
8.92

9.23
10.33
7.59

8.84
8.27
7.73
7.52
7.47

7.53
8.15
9.96
8.54
8.06

7.76
7.33
7.38
7.97
9.90

15.12
13.55
11.89
13.09
12.73

16.48
16.58
15.64
14.03
12.48

12.12
13.43
13.86
13.91

—

—

10.94

16.58
7.33

13.11
11.88
10.35
9.66
9.25

8.99
8.79
8.99
10.12
10.22

13.06
14.51
13.56
12.78
12.34

11.50
10.75
10.90
11.31
11.53

13.22
18.88
18.57
17.01
15.47

14.49
14.23
13.23
13.28
13.61
16.07

12.63
18.88
8.79

15.49
16.04
16.52
15.47
14.82

14.02
13.02
12.73
13.18
12.89

12.43
12.24
12.73
13.21
14.36

15.17
14.63
13.96
15.30
16.64

16.74
19.35
22.60
23.54
22.95

23.50
22.52
21.19
20.17
19.43

—

16.56
23.54
12.24

18.48
17.23
16.47
15.67
14.89

14.24
14.25
14.49
13.55
12.89

12.42
12.19
12.03
12.17
12.01

11.95
11.81
11.90
12.06
11.71

11.59
12.05
12.26
13.77
14.48

13.66
13.28
13.16
12.94
12.65
12.24

13.37

18.48
11.59

11.72
11.61
11.54
11.24
11.41

11.40
11.06
12.29
12.18
11.34

11.08
12.01
13.14
13.58
14.48

13.32
12.47
12.89
13.23
13.28

13.74
14.15
14.46
13.91
12.93

13.33
13.52
13.34
12.35
11.89

—

12.63
14.48
11.06

11.57
11.10
11.22
12.37
11.34

11.14
10.74
10.59
11.22
12.86

14.70
14.74
15.82
15.37
14.48

20.64
23.20
21.67
20.96
20.05

18.85
18.79
19.32
19.17
18.67

18.66
19.72
22.84
25.41
24.90

—

...

—

...

...

—

—
...

—
—
—
...

—

—
—

18.45
18.12
17.86

17.35
17.06
16.73
16.40
16.36

15.56
15.09
14.57
13.88
13.25

12.77

13.36
13.32
12.73
12.37

11.96

...

...

11.69
11.67
11.82
12.45
12.10

12.47
14.76
14.44
13.97

16.39

17.63
17.04
15.59
14.64
14.23

14.34
14.29
13.87
15.50
18.30

18.37
17.84
18.50
17.95
16.13

14.51
13.37
12.94
12.36
11.96
...

14.70
18.50
11.67



UNITED STATES DEPAFI^KNT OF THE INTERIOR - GEOLOGIC*MPl!RVEY - MISSOURI

STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS
LATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189

'ROVISIONAL DATA SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1992 TO SEPTEMBER 1993

DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

1
2

3
4

5

6
7

8

9
10

11

12

13

| 14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

tlEAN

MAX

MIN

11.66

11.52

11.61

12.28

12.14

11.32

10.95

10.87

10.75
10.69

10.54

10.79

11.19
14.34

15.23

14.63

14.16

14.01

13.62

13.26

13.08

13.27

12.77

12.26
11.90

11.49

11.01
10.62

10.62

10.40

10.18

12.04

15.23

10.18

10.13

9.73

9.60

9.86

10.65

10.75

11.11
12.29

12.14
11.19

10.73
11.43

14.80

18.06

18.26

16.91

15.31

14.20

13.63

13.49

—

—

—
29.32

29.36

27.12

25.63

23.88
23.01

21.68

—

...

—

20.76

20.00

19.36

19.05

18.13

17.28

16.68

16.58

17.02

17.88

17.86
17.42

19.68

28.21

29.23

29.05

28.09

—

—
—

—
25.03
22.63

21.10

20.20

19.67

19.23

18.99

18.76

18.63

18.25

—

—
—

18.12

18.36

18.28
...

—

—

—
19.70
18.57

16.96

16.61

16.31

16.35

16.27

16.24

16.31

16.13

15.81

15.58

16.45

17.29
17.33

17.67

18.41

18.50

17.91

17.18
16.59

16.71

17.08

—
—
...

17.22

16.78

16.31

16.11

16.49

16.76
16.67

16.52

16.17

16.80

17.13

16.99

16.77

17.73

18.25

17.87

17.42

17.41

17.48

17.09

16.75

15.96
15.26

15.06

15.18

15.45

15.43

15.29

—

—
—

16.58

18.25

15.06

15.32

14.18

14.82

19.50

24.26

26.09

26.47

26.47

25.85
24.61

23.71

23.18

23.81

23.79

23.07

22.13

21.22

19.95

19.11

18.71

18.51

18.18
17.93

19.27

19.75

19.73
19.57

19.78

18.78

18.80

19.43

20.84

26.47

14.18

20.54

23.11

24.99

26.04

25.47

24.74

25.43

25.10

23.39
23.59

24.23
23.17

22.38

25.61

27.93

30.03

30.02

29.07

28.29

27.57

26.90

26.00
25.05

24.28
24.45

24.70

23.01

22.51

22.23

21.60

—

25.05

30.03

20.54

21.50

22.24

21.30

20.38

22.41

25.19
25.54

24.88

25.82
27.04

27.37

27.66

28.54

29.26

29.90

29.92

29.05
27.54

27.15

26.53

25.29

24.20
23.57

23.14

22.88

22.62

22.72

22.67
22.11

21.83

21.90

24.91

29.92

20.38

22.29

22.33

21.73

21.58

21.63

21.94

25.23

27.30

27.34

27.18

26.12

—

—
...

22.22

22.36

22.19

22.85

22.08

21.76

21.81

21.47

22.22

22.81
21.64

25.83

23.89

22.80

23.52

23.46

—

—
—

23.13
25.12

28.13

29.25

30.09

30.45

31.51
34.92

34.95
35.77

35.58
35.04

34.47

34.30

34.91

36.58

37.18
37.71

37.00

36.32

35.78

35.24

34.76

34.43
34.15

34.03
34.05

34.39

35.35

37.22

38.86

33.89

38.86

23.13

39.50
39.44

39.68

38.50

37.72

36.90

36.00

35.20

34.31
33.64

33.24

32.83

33.40

33.95

33.23

32.35

31.64

30.97

30.06

28.83

27.39

26.98
26.45

26.02
26.64

26.18

25.15

25.06

24.19

24.04

23.38

31.38

39.68

23.38

23.74

23.52

23.66

24.23

24.89

24.17

24.13
23.84

23.46
23.35

23.70
23.97

23.67

23.58

27.61

28.61

28.38

27.26

26.26

25.76

27.06

27.13
29.15

31.34

32.92

33.80

33.93

34.25

34.12

35.21

—

27.22

35.21

23.35



.RT^N IA^WRUNITED STATES DEPARTMENT OF THE INTERIOR - GEOLOGICAC^ORVEY - MISSOURI

STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS
ATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189

OVISIONAL DATA SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2

3
4

5

6

7

8
9
10

11
12

k 13
r 14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

1

MAX

MIN

34.69
34.64

32.87

33.55

—

26.08

23.70

23.05

22.45

22.83

22.04

21.57

21.89
21.83

21.56

21.33

21.53

21.52

21.79

22.08

22.23
21.94

21.75

21.51

21.27

21.09

20.87

20.83

20.82

20.56

20.35

.__

20.30
20.30

20.31

20.26

20.28

20.27

20.27

20.27

20.27

—

—

—

—

—

—

...

...

—

—

—

—
—

...

19.83

19.61

19.49
19.34

19.28

19.09

—

...

—

18.80

18.79

19.39

19.80

19.72

19.70

19.42

18.91

18.77

17.36

17.21
17.02

16.69
16.16

17.05

18.51

18.69

18.90

18.69

17.67

16.72

16.39

16.74

16.37

15.98

15.29

14.84

14.70

14.58

15.45

15.44

17.41

19.80

14.58

15.64

15.38

14.65

13.78

13.60

14.45

13.36

13.95

14.18

13.71

13.51
13.39

14.02

14.22

13.74

13.25

13.00

12.87

12.85
13.07

14.14

13.95
13.04

12.10

11.58

11.83

12.46

12.72

13.16

13.79

14.61

13.55

15.64

11.58

14.14

14.11

15.16

15.22

15.08

14.94

14.40

12.98

12.76

13.69

13.41

13.21

12.75

12.06

11.54

11.27

11.37

—
11.54

11.51

11.70

14.53

20.47

24.30

23.09

21.74

20.62

19.56
...

—

—

—

—

—

18.84 — 27
18.41 — 29

18.11 — 29

17.88 — 29

17.93 — 27

18.43 — 24

.92

.07

.51

.11

.92

.69

19.62 — 22.63

22.91

23.66

24.27

24.24

23.68

22.37

21.76

21.

22.

22.

22.

22.

21.

21.

20.

20.

20.

20.

19.

20.

,85

17

.15

,23

02

62

04

79

60

40

22

99

03

19.76

19.

26.29 19.

19.

22.

29.

19.

54

37

25

80

51

25

19.18

19.26
19.30

19.19

19.13

19.87

21.01

20.76

20.23

20.96

21.19

21.00

20.49

20.13

19.97

20.04

20.00

19.47

19.19

18.96

18.77

18.67

18.94

19.51

19.05

18.82

20.02

21.13

20.47
19.74

—

19.81

21.19

18.67

19.43

19.08

18.40

17.24

16.72

17.25

17.75

17.22

17.02

17.15

16.69
17.21

17.33
16.91

16.50

16.16

15.86

15.38

15.35

15.84

16.33

16.08

15.75

15.55
15.34

15.09

—
—

13.96

13.48

13.18

—

12.98

12.81
12.63

12.57

12.67

12.80

13.17

13.06

13.02

12.82

12.95

12.79

12.47
12.47

12.73

12.86

12.40

12.04
...

—

12.94

12.83

12.24

11.98

11.77

11.55

12.06

12.23

11.97

12.15

11.75

_ _ _

11.78

12.31

12.79

12.63
12.77

12.29

12.53

12.23

12.09

12.95

13.35

13.35

13.02

12.88

13.05

13.06

12.72

12.56

12.03

11.24

10.99

10.91

11.04

LI. 36

11.54

11.21

11.09

11.11

11.33

11.53

—

12.12

13.35

10.91



UNITED STATES DEPAl^P?NT OF THE INTERIOR - GEOLOGICJ^pjRVEY - MISSOURI

STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS

LATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189

ROVISIONAL DATA SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995

DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7

8
9
10

11
12
13

1 H
r

15

16
17
18
19
20

21
22
23
24
25

26
27

28
29
30
31

WEAN

MAX

MIN

11.88

11.88

11.38

11.02

11.00

11.04

10.92

11.42

12.10

11.79

11.44

11.39
11.37

11.31

11.18

11.04

10.98

10.94

11.11
11.11

10.91

—
11.72

11.65

11.46

—
11.21

10
9.
9.

9.
9.

11
1 1

10
9.
9.

9.
8.
8.
10
17

17

15
14
14
14

14

—
11.46 14

11.10 12

10.69 12

10.50 13
10.60 12

10.12 13.

.21
74
61
64
60

.25

.47

.78
75
26

11
85
63
.97
.22

.35

.95

.80

.88

.48

.08
--
.07
.53
.92

.05

.48

.10

16.43

16.33
15.97

17.12

18.11

16.72

15.68

15.18
14.85

14.79

14.50

11.53

12.39

11.77

11.26

12.16

12.51

12.36

12.10

10.72

9.65

9.34

9.39

9.60

9.81

9.60
10.15

10.98

10.35 15.37

—
—

—
—

10.83 16,

10.72 16.

—
...

— —

,86
.75

._

--

—

—
—

12.89

18.11

9.34

12.01

13.23

13.90

13.41

12.78

12.11

12.26

13.83
13.17

13.55

14.33

13.35

12.04

11.38

10.29

9.78

9.66

10.95

14.73

13.98

12.93

12.42
12.18

12.08

12.35

12.64
12.77

13.37

13.28

13.68

15.12

12.70

15.12

9.66

16.07

15.63

14.83

14.35

13.93

13.50
13.34

13.32

12.87

12.74

13.43

13.89
17.06

19.13

19.22

18.38

17.33

17.22

19.17

21.02

21.43

20.65
20.10

19.52

19.62

19.95
20.08

19.82
19.74

—
—

—
—
...

23.88

25.18

25.29

24.22

23.78

23.83

23.51

22.72

25.06

27.32

28.21

29.09

29.79

29.86

29.73

29.17

29.99

33.09
34.62

35.83

36.54

35.32

34.19

33.51

33.13

33.08

32.96

32.64

32.93

32.96

32.90

29.82

36.54

22.72

32.73

32.73

32.57

32.18

31.76

31.27

30.87

30.43
30.14

30.17

30.26

30.35

30.51

—
30.78

30.49

29.83

29.20
28.64

28.18

27.72

27.38
27.10

26.89
26.70

26.57

26.65

27.09
27.60

—
—

—

—

—

...

...

27.37

26.39

25.34

24.93

26.26
27.05

27.36

27.88

28.19

28.03

27.53

26.28

24.63

23.58
22.97

22.53
22.14

21.92

21.92

21.75
22.06

22.14

22.00

21.84

—
20.93

20.53

20.27

19.98

—
—
—

19.72

19.67

19.83

21.21

22.21

24.46

26.41

25.15

22.38

19.89

19.37

19.75

19.38

18.35

18.17

18.53

18.61

19.73

20.26

19.49

18.70
...

—
—

17.32

17.09

17.14

17.01

17.11

16.83

—
—

—

16.33

16.19

16.07

16.11

16.03

15.94

15.90

16.02

16.06

16.10

15.87

15.65

15.53

15.59

15.62

15.63

15.63

15.59
15.30

15.22

15.19

—
15.34

—
—

—
16.13

15.95
—
.„

—

—
—

—



UNITED STATES DEPAJ^^NT OF THE INTERIOR - GEOLOGICJ^BfRVEY - MISSOURI
STATION NUMBER 06935965 MISSOURI RIVER AT ST. CHARLES, MO STREAM SOURCE AGENCY USGS

LATITUDE - 384659 LONGITUDE - 0902832 DRAINAGE AREA 0.00 DATUM STATE 29 COUNTY 189
ROVISIONAL DATA SUBJECT TO REVISION

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996
DAILY OBSERVATION AT 08:00 VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13

> 14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

1

MAX
MIN

15.60
15.60
15.39
15.40
15.20

15.20
15.20
15.20
15.30
15.40

15.60
15.80
16.00
15.90
...

15.60
15.40
15.30
15.10
15.40

15.30
15.20
15.03

15.05
14.97

14.95
15.07
15.07
15.01
15.11
15.15

...

—

15.15
15.24
15.31
15.42
15.91

16.06
15.88
15.83
15.82
15.82

15.88
11.68
15.78
15.70
15.57

15.63
15.60
15.56
15.51
15.51

15.58
14.50
15.45
9.79
15.25

15.10
15.10
15.01
8.81
14.81

—

14.94
16.06
8.81

14.75
14.67
14.67
14.50
14.44

14.40
14.42
14.47
14.39
14.16

14.08
13.98
13.70
13.13
12.50

11.95
11.49
11.24
11.42
11.30

11.10
11.10
11.23
11.47
11.58

11.56
11.43
11.21
11.07
11.01
10.86

12.69
14.75
10.86

10.76
10.72
10.59
10.40
10.27

10.24
10.30
10.36
10.35
10.32

10.24
9.90
9.42
9.13
8.93

8.78
8.87
9.15
10.06
12.33

12.52
12.78
12.44

11.86
12.23

12.87
11.89
10.29
9.22

—

—

—
...

...

—
8.19
9.17
10.61

10.40
9.93
10.64
9.98
9.29

9.07
9.44
10.23
11.19
12.92

14.22
13.61
12.70
12.08
11.78

11.71
11.61
11.50
11.50
11.60

11.91
12.53
12.99
~-

r—

12.82
12.83
12.67
12.19
11.91

11.99
11.99
12.53
13.52
...

11.41
11.09
10.97

—

10.50
10.81
11.38
11.65

11.82
11.72
11.88
12.01
12.46

12.97
12.85
13.11
13.16
13.23
13.21

—
—

13.46
14.09
14.43
14.48
14.48

14.47
14.26
14.02
13.78
13.63

13.45
13.41
13.34
13.33
13.30

13.17
13.18
13.21
13.34
13.41

13.43

—
15.31
16.37
16.12

16.23
16.22
15.77
22.73
26.04

—

—
—

23.60
21.22
19.87
18.09
18.64

19.50
23.36
24.42
26.67

—

26.43
26.94

—
—

—
—
—
—

—
—
—
—

—
...

—
...

—

—
—


